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When it comes to working out bids and schedules, you'll find that 
tractor costs are more and more being figured on the basis of what 
the ‘‘Caterpillar’’ Diesel Tractor can do—its low-cost operation and 
dependability make possible winning bids with an honest profit 
margin. When it comes to meeting the schedule and keeping the 
job moving smoothly, it’s the “‘Caterpillar’’ Diesel again—hanging 
up records for low cost per hour, more working hours per day, more 
work per hour. It is FIRST on every count—get the details from 
your dealer. Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


HERE ARE FACTS ON THE 
SHOW-DOWN 


A Texas owner reports: ‘‘My ‘Caterpillar’ De 
Tractor does the same work as my old gaso!" 
tractor, but my fuel cost is mow $1.20 per 
where it used to be about $7.70 

On the Mississippi Levee, a contractor" 
ports that his ‘‘Caterpillar’’ D 
hauling big loads from a drag 


cost of only 15¢ per hour. 


CATERPILLAR 
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with the Aluminum Company of America, he 
entered the field of dam construction in 1931. 
serving on the Madden and Norris dams. 


weopore T. KNnapren, during the 6 years imme- 

liately preceding his appointment as chief of 
the engineering division on the Muskingum 
project, served as Cairo area engineer in charge 
of 175 miles of Mississippi flood control work 


on GARDINER since 1918 has been president of the 
Lakewood Engineering Company and vice-presi- 
dent and director of the Jaeger Machine Com- 
pany 


SPRARAGEN has been secretary of the American 
Bureau of Welding since its inception, and of 
the Division of Engineering and Industrial Re- 
search, National Research Council, from 1920 
to 1934. He has written many technical arti- 


cies 


savin S. Frve, since graduation from the Uni- 
versity of Pennsylvania in 1916, has served with 
the American Bridge Company on the erection 
of such structures as the Bayonne, Champlain, 
Cape Cod, and Hudson Memorial bridges 


HARLAND BaARTHOLOMEW has prepared compre- 
hensive city plans and zoning ordinances for a 
arge number of American cities At present he 
is engineer of the St. Louis City Plan Com- 
mission and consultant for the Missouri State 
Planning Board 


Harotp M Lewis entered city planning work in 
1919, after 7 years of varied experience. Since 
924 he has been in charge of engineering and 
planning studies for the Commission of the 
Regional Plan of New York and Its Environs 


A. M. Rawn has had 26 years of experience, 
specializing in the hydraulic and sanitary engi- 
neering fields. His work previous to entering 
the employ of the Los Angeles County Sanitation 
Districts was largely on irrigation projects under 
the U. S. Bureau of Reclamation 


\ Perry Banta received the degree of A.B. in 
C_E. from Stanford University in 1926, and M.S 
in C.E. in 1928. Since 1927 he has been with 
the Los Angeles County Sanitation Districts on 
designs for plants and on sludge digestion 


Ricwarp Pomeroy holds the degree of Ph.D. in 
chemistry from the California Institute of Tech- 
nology Previous to entering the employ of the 
Los Angeles County Sanitary Districts in July 
1933, he taught at the University of California. 


S. W. Freese, after graduating from Massachusetts 
Institute of Technology in 1921, specialized in 
water purification and sewage treatment plants. 
His firm has designed over 50 such plants at 
various points in the Southwest 


C. E. Keerer, after graduating from Johns Hop- 
kins in 1919, specialized in sanitary engineering 
Since 1925 he has been principal assistant engi- 
neer, Baltimore Bureau of Sewers 


Junius Apter has had over 27 years of experience 
in the highway field Previous to 1926 he was 
employed principally by the Philadelphia and 
the Pennsylvania highway departments. Since 
926 he has been in highway consulting practice 


Evans has been engaged in various types of 
railroad engineering work for over 30 years 
From 1910 to 1926 he was with the Long Island 
Railroad. Since 1926 he has been terminal en- 

neer with the Port of New York Authority 


rLes L. Poow was an engineering officer during 
construction of the Norfolk naval operating 

Ase Since the World War he has filled sanitary 
ineering positions with three different states 


Hoyt has been with the federal government 
THE ngineering work since 1897 From 1911 to 
te he has served as hydraulic engineer in 
of the Surface Water Division, U. 5S 
gical Survey 
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@ We often get such requests, because our customers know 
that we have collected a lot of valuable information and 
practical knowledge about cement and concrete in the thirty- 
odd years of our business existence. 


© Naturally we are interested in selling you Atlas or Universal 
to send us this portland cement for the road, dam, bridge or building that you 
are constructing. We know that you can’t buy a better cement 

or receive more prompt and efficient service. 


But we are interested in going beyond the sale and work- 
ing with you, if you want us to, whenever you have a difficult 


B * : ‘ ’ 
im OrmMa 10fF problem to solve or require special information which we may 


have on file. Your inquiry will be handled promptly. There's no 
charge, of course. It’s a part of our normal service to customers 
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ADVANCES in construction equipment and 
44 methods in recent years have made economically 
possible such huge projects as those being carried 
forward by the Bureau of Reclamation, the Tennessee 
Valley Authority, the U. S. Corps of Engineers, the 
Metropolitan Water District of Southern California, 
and other organizations. Twenty years ago under- 
takings of this size would not have been feasible. The 
principal features of these advances were discussed on 
January 16, 1936, in five papers delivered before the 
Construction Division at the Annual Meeting of the 
Society. An abstract of each of the addresses appears 
herewith for the information of members. 

In the introductory paper, Mr. Ackerman asks 
whether it is reasonable for an engineer to plan for and 
attempt to produce a great work without considering 
the limitations of construction equipment and meth- 
ods, and, where possible and desirable, developing 
spectal ones. By studying ways and means and 
assuming such slight additional responsibility as is 
entailed in most instances, a better job is insured. 
Better equipment and methods, brought about through 
greater coordination of the functions of engineering, 
construction, and equipment manufacturing, cannot 
failto reduce costs. In this coordination the engineer 


Ww 
d should take the initiative. 
y- Owing to increased activity in dam and levee con- 
struction work, the development of earth-moving equip- 
sl ment, as described by Mr. Knappen, has led the field. 
Electrically powered cableways and large draglines on 
yu : “Vite : ! 
the one hand, and elevating graders and the various 
nt ; J § c 
haul units on the other, supplement and at times 
compete with one another. The future trend seems to 
k- be toward complete mechanization of haul units, 
lt abandonment of the industrial railway in favor of the 
ay 
20 
Ss. 


handling a large construction project to appreciate 
~~ the opportunities which the engineer has for 
.- ilitating advances in the construction field. Gener- 
ally engineers begin by setting up plans and specifications 
‘OF a new project which, of course, is felt to be physically 
Possible and economically sound. As a rule the specifi- 
‘auions give a time limit for completion of the project; 


()) E need only to review the present procedure for 
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Advances in Construction Practice 


New Equipment and Improved Methods Make Possible Increasingly Greater Undertakings 


truck or its equivalent, and’ gradual substitution of 
Diesel power for gasoline. 

Equipment for handling concrete has made great 
advances, as will appear in Mr. Gardiner’s article. 
The use of vibrators makes it possible to place a much 
dryer and harsher concrete than formerly. The 
pumping of concrete is an important development, 
being most advantageous where large volumes of con- 
crete are placed within rather restricted areas. Where 
the distance between aggregate plant and site is con- 
siderable or where it varies over a wide range, the agi- 
tating truck and the mixer truck are indispensable. 

In the last decade, welding also has made great 
strides, as Mr. Spraragen shows in the fourth paper 
of the symposium. Better designs for connections 
and better materials and methods have been developed. 
Welding has been used with advantage in fabricating 
pipe as large as 30 ft in diameter, and in erecting 
large steel-framed buildings subjected to unusual 
wind and earthquake stresses. In making repairs to 
steelwork already fabricated, its advantages are evt- 
dent. A much wider use of welding in the future may 
safely be predicted. 

In Mr. Fine’s article it is pointed out that recent 
advances in the field of structural steel erection repre- 
sent improvements in existing methods and equipment 
rather than the development of new ones. Increased 
mobility of cranes and improvement of trucks and 
trailers have facilitated operations. The modern two- 
stage air compressor and an improved type of bolt- 
tightening machine have been developed. The intro- 
duction of steel falsework bents has extended the use 
of the cantilever method in the erection of long-span 
bridges, and improvements along other related lines 
have taken place or are under way. 


The Engineer and the Construction Plant 


By Avovpu J. ACKERMAN 
AssociATE MEMBER AMERICAN Society oF Crvit ENGINEERS 
Construction PLANT ENGINEER, TENNESSEE VALLEY AUTHORITY, KNOXVILLE, TENN. 


fix certain limits on hours of employment and wages; 
and state very definitely how concrete must be mixed and 
placed, what limitations must be observed in preparing 
aggregates, in excavating, in disposing of excavated ma- 
terials, in blasting and removing rock, and in depositing 
materials (in the case of earth dams and similar struc- 
tures). 

In most cases the bidder has only a general conception 
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of how to proceed with the work 
should he be awarded the con- 
tract. He prepares his bid on 
the basis of methods and unit 
costs developed from previous 
experience on similar work. 
Every element of uncertainty is 
thrown into his lap, and competi- 
tive conditions generally permit 
him to plan only for the mini- 
mum of housing and living con- 
ditions for those employees who 
must live on the job. In bidding, 
any unusual requirements of 
the specifications are frequently 
passed over with the expectation 
that the equipment manufactur- 
ers will come to the rescue. 
When the award has been 
made, the equipment salesmen 
do besiege the contractor. Some 
new and untried device or 
method may be proposed which on 
paper should cut his cost in half, 
but where such claims are colored 
by the prospects of landing a 
rich commission, the unwary con 
tractor may gain some important 
but unhappy experience. This, 
in the end, reflects on the manu 
facturer and may ruin whatever 
good ideas might have been de- 
veloped if the device had been 


On other jobs the contractor may 
shop for second-hand equipment 
wherever possible, or adapt his own equipment from 
other jobs, thereby parting with the least amount of 
money; or he may buy new equipment, driving hard 
bargins and making demands for special discounts or de- 
ferred payments. These handicap the manufacturers 
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Ourput For Two Tractors ArPTER ONE YEAR'S OPERATION 


and usually result in a cheaper standard of construction. 
Bronze bearings, for example, may be used where high- 
grade roller bearings would add vastly to the life and per- 
formance of the equipment, and cheaper metals may be 
employed where special alloys would pay for themselves 
many times over. In the end, the manufacturer is in 
business to make a profit and the purchaser will not re- 
ceive any more than he pays for. Where manufacturers 
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é , GENERAL View OF Norris DAM 
limited to its proper sphere. -ry. Cableways Span the Dam from Side to Side, Mak- 


ing Concrete Placement Possible at Every Point 





VoL. 6, N o. ; 
deliberately handicap themselves 
by offering special inducements 
they generally contribute very 
little to the construction art. — 

When the job finally gets under 
way it is frequently found that 
the contractor’s equipment has 
certain natural limitations which 
were not allowed for when the 
specifications were prepared, and 
immediately there is a difference 
of opinion between engineer and 
contractor. At other times the 
specifications have limited the 
contractor's procedure in a way 
which turns out to be unneces- 
sary and yet must be adhered to, 
thereby causing wasteful expense. 
Or again, the operations may dis- 
close that certain modifications 
in equipment or procedure will 
result in a much better job than 
had been thought possible. But 
where specifications are regarded 
as gospel law, the experience 
which might be gained from fol 
lowing up such opportunities is 
lost. 


ENGINEERS SHOULD STUDY 
CONSTRUCTION METHODS 

Advances made in the art o/ 
construction and in_ reducing 
costs depend largely upon the 
development of better construc- 
tion equipment, and this ir 
turn depends upon cooperation between engineer, con- 
structor, and equipment manufacturer. Such advances 
will receive their greatest acceleration if the engineer 
takes the initiative by having at all times a thorough 
understanding of the limitations of construction equip 
ment, by looking for ways to improve construction 
methods, and by assuming full responsibility for th 
adaptation of such methods to his prospective undertak 
ing. 

The construction industry is moving in the direction o! 
greater mechanization. This principle I believe to > 
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iamentally sound 
m an employment 
idpoint, which in 
se times is of vital 
neern. Greater mech- 
ation will eliminate 
tain classes of labor 
will result in in- 
reased wages for the 
uipment operators. 
(he housing and sanitary 
conditions of employees 
engaged on projects in re- 
mote localities will im- 
prove as the demand for 
such facilities is reduced. 
In the end all this will re- 
sult in lower costs. The 
construction industry 
can best contribute to the 
permanent stability of 
employment and _na- 
tional economy not by 
arbitrarily creating a 
number of temporary 
jobs, but by reducing 
costs to a point where a greater number of important 
structures can be erected which will give new opportunities 
to the inhabitants of the region. 

In the past there have been some remarkable examples 
of engineering vision and practical understanding of 
construction procedure among engineers. As this quality 
becomes more common there will be less tendency to 
depend upon the contractors. A few of the immediate 
needs in the planning of a new project follow. 





View or Heavy-Duty CaBLeways at Norris Dam 


On isolated projects housing and sanitation should be 
ully planned and specified as part of the project so that 
all contractors can bid on the same basis and employees 
can be assured of a better standard of living. The engi- 
ieer should contribute to planning for the welfare of the 
workers, their families, and the surrounding communities 
‘So lar as these are affected by the opening of the proj- 
*ct, just as he has planned for the economic balance of 
‘ie Tegion in terms of the completed project. As previ- 
usty stated, the engineer should maintain at all times a 
thorough understanding of the capability and limitations 
“* Construction equipment. Where unit price bids are 
— ', he can make substantial improvements by 
~uGing items for camps, access roads, storage areas, 

‘struction plants, and other essential features of the 
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SPECIAL TYPE OF TRANSFER CAR AND LOCOMOTIVE DEVELOPED AT Norris DAM 


project, on which payments may be made promptly as 
such work is performed; if such items are included the 
contractor is less likely to unbalance his bid and there 
will thus be eliminated a potential abuse to which the 
engineer frequently points a critical finger but in which 
he has a large share of responsibility. 

Indications are plentiful that the engineering pro- 
fession has not adequately explored its opportunities for 
supplying technically trained and practical men to the 
construction industry. The frequent lack of courses in 
construction engineering in the engineering curricula of 
our universities is an illustration. In the meantime new 
construction equipment and methods are constantly be- 
ing developed, increasing the demand for technically 
trained personnel who can serve contractors and con- 
structors in planning the more complex construction 
operations. It is becoming increasingly difficult to make 
the correct selection for a particular job without care- 
fully analyzing the nature of the work and the suitability 
of the equipment. The possibilities for employing 
modern special alloys and light-weight metals, making 
advances in the art of welding, and perfecting improve- 
ments in small tools, are becoming so complex that the 
construction superintendent must depend more and more 
on technical advice. 


PLANNING A LARGE CONSTRUCTION LAYOUT 


An elementary principle of equipment selection is 
illustrated in Fig. 1, which compares operating costs for 
two tractors employed on the same kind of work. One, 
costing $5,000, was designed for heavy duty, and the 
other, which cost $4,000, was designed for lighter duty. 
During a period of 12 months, the heavy-duty tractor 
underwent comparatively few repairs, and because of 
less outage time turned out more work than the lighter 
one. At the end of 12 months, the lighter tractor had 
operated 500 hours less time, resulting in a loss in dollars 
amounting to more than the difference in the first cost of 
the tractors. Furthermore, whenever this unit was out 
of service the entire operation of which it was a part was 
handicapped, and the loss was actually much greater. 

The foregoing principle applies with equal force to a 
construction plant costing a million dollars. The im- 
portant point to consider is the overall cost at the end of 











142 


the job, and the necessary planning in the case of a large 
project involves high-grade engineering of the first order. 
The selection of the best procedure is a matter for scien- 
tific analysis, and is not merely a matter of giving the 
superintendent a free hand in satisfying his whims, 
temperament, or habit. Nor is the modern super- 
intendent willing to proceed without such technical 
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man following his instructions, the entire plant wags 
placed in operation without much trouble. Similar 
charts of operation were worked out in advance for other 
procedures, as for example the movement of concrete 
transfer cars and cableways. In the latter case, various 
exceptional cases of operation which could be reasonably 
expected from time to time were carefully studied, 





Derricks on Land, with High Booms for Handling Sheet Piling 


Derricks on Barges, Constructing a Cellular Sheet-Pile Cofferdam 


SpecraL Type or Guy Skip DerricK ADAPTED FOR Use AT Norris DAM 


analysis. On large projects with a heavy investment of 
construction plant, an error in selection of equipment or 
method is very serious, being second only, as a rule, to 
the costs involved in making a change after the work is 
once under way. On construction planning, first cost of 
plant plus operating cost plus incidental cost should 
equal a minimum. In some cases, the ‘incidental’ cost 
in reality may be a major controlling element, as in the 
case of the cost of river handling and cofferdams in dam 
construction. Where increasing the first cost of plant 
will result in a reduction in cost of the other two items, 
the lowest total cost of the project may thus be secured. 

On the large construction projects of the Tennessee 
Valley Authority, special opportunities have been pro- 
vided for coordinating engineering and construction 
problems and for working out equipment problems with 
the manufacturers. The successful results achieved are 
largely due to the influence of Charles H. Locher, M. Am. 
Soc. C.E., who as construction consultant served to 
coordinate these various interests. 


PREPARING TIME STUDIES AND CHARTS 


In making the plant layout for Norris Dam, the first 
step was the development of a skeleton plan showing the 
location of the most important features. Then line 
diagrams were prepared in the course of a detailed study 
of the capacity of various types of equipment and their 
relationships, together with the development of essential 
points for controlling operation and for introducing 
flexibility to meet the large number of varying condi- 
tions. This was followed by the preparation of time 
studies to establish balanced and economical cycles of 
operation of individual pieces of equipment in relation- 
ship to other parts of the plant, to which they had to be 
properly coordinated. A sample of such a time-cycle 
study is shown in Fig. 2. By this method, the correct 
number and capacities of the different types of equip- 
ment were determined. 

Finally, detailed operating charts were prepared. On 
the chart for the mixer plant, for example, all essential 
features were laid out and the entire system of levers and 
signals developed, described, related to the necessary 
operating personnel, and converted directly into instruc- 
tions for each member of the operating staff. With each 


From such studies charts were developed with operating 
rules for the guidance of the construction personnel. 

The concrete aggregate batchers in the mixer plant at 
Norris Dam were developed in cooperation with the 
manufacturer after the most efficient method of operation 
had been determined. This is a good example of manu- 
facturing equipment to fit the requirements of the job, 
rather than making the job fit standardized equipment 
which may not be the most suitable for special cases such 
as this. The transfer car and locomotive shown in one 
of the photographs is another example of special equip- 
ment developed in cooperation with the manufacturer to 
meet the special requirements of the job. While stand- 
ard equipment might have accomplished the same work, 
the greater efficiency obtained through the special 
equipment justified the extra expense and developed a 
substantial profit. By coordinating the manufacture of 
locomotives, electrical equipment, and transfer cars, it 
was possible to use a gasoline-electric locomotive for 
hauling the car into place and then to switch the power 
over to the transfer car to dump the concrete skips. 


SPECIAL HEAVY-DUTY CABLEWAYS DEVELOPED 


The cableways shown in one of the photographs were 
in most respects of a special design particularly suited to 
heavy-duty service. On account of the investment 
involved in this part of the plant, it was of greatest 
importance to operate such equipment at its maximum 
capacity as much as possible. Accordingly, the cableway 
equipment was not used to handle forms or for other 
small operations for which smaller equipment could be 
employed. For example, a small traveling crane was 
transported by cableway and placed on top of a coml- 
pleted section of the dam to set up the forms, leaving the 
cableway available thereafter for heavy-duty operations. 

In the photograph showing a general view of Norms 
Dam, the cableways may be seen spanning the streal 
from side to side. This arrangement made concrett 
placement possible at every point on the dam, irrespe~ 
tive of river stages or diversion of the river from side t 
side; there was nearly always a place open for further com 
creting, so that the crushing, screening, mixing, and plac- 
ing plants could be run at their best rate for most of the 
time. Where it is necessary to divide the work mu 
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as sccuons and build each in stages before it is possible to ation of large construction plants are matters of effi- 
ar proceed to the next, such a procedure may prevent the ciency, output, freedom from breakdowns, and elimina- 
er moing and placing plants from producing at their tion of recurrent repairs. In this field, engineers, with 
te maximum rate. In such case, it is impossible to produce their technical and analytical ability, can study opera- 
us at the lowest unit cost. tions in the same detail that is applied in large manufac- 
sly (wo of the photographs illustrate an interesting ex- turing operations where high production and efficiency 
od. ample of how proper construction planning sometimes are taken for granted. The use of graphical recorders 
develops special types of equipment not ordinarily and special meters on all major equipment will lead to 
available. Here the problem of handling long sheet surprising discoveries of inefficiency, mechanical defects, 
piling called for the use of special derricks with extra-long inadequate maintenance and repairs, and shortcomings 
booms. A combination guy and stiff-leg derrick was _ in the operating personnel. If such records are analyzed 
selected. In one photograph these derricks are shown by technically trained men, important improvements 
on land, driving a sheet-pile cut-off wall. While this will be obtained. By plotting the records on charts 
type of derrick is not stable laterally, its narrow base readily understandable to the operators, a healthy com- 
makes it easier to skid along, and as shown in the com- __ petition for better performance can be developed between 
panion photograph it can be readily mounted on a barge shifts. Many contractors recognize the need for such 
and used for building a cellular cofferdam where the high _ technical services but contend that the number of engi- 
lift is particularly essential. Pulling the piling in the neers with a thoroughly practical viewpoint and sound 
cofferdam is another type of operation for which this type judgment in this field is very limited. 
aa of equipment is well suited because of its greater stability. At present the engineer is generally thought of as a 
” [his type of derrick, developed originally for the Bagnell man who conceives a great project and sees to it that the 
Dam project in Missouri, has found satisfactory applica- desired results are obtained. Why leave the problem of 
tion on a number of projects where it was demanded calculating how to do the job to the contractor and the 
-_ by the constructor, yet there has been little disposition equipment salesman? Does not the engineer’s responsi- 
to offer it as standard equipment by the manufacturers. bility and opportunity for greater service lie in helping 
Among the more important considerations in the oper- to make construction a science rather than a gamble? 
‘ing 
t at . . . 
ts Development of EKarth-Moving Equipment 
fon 
ae By Tueopore T. KNApPEN 
o Associate MemMBer AMERICAN Society or Crvit ENGINEERS 
uch Curer, ENGINEERING Division, U. S. ENGIneerR Orrice, ZANESVILLE, On10 
™ HE history of earth-moving is as old as civiliza- hauling the elevating grader. Use of the steam shovel 
r to tion. When the wheelbarrow was first used for was an important matter in Panama Canal construction. 
wnd- transporting earth, a marked advance had been Early drainage ditches were excavated by the wheel 
ork, made, and the unsung genius who first dumped his wagon _ scraper, the slip scraper, and to some extent the elevating 
acial load of dirt by turning a loose board in the bed of the grader, supplemented by the hand shovel. Increasing 
oda wagon contributed economically to many generations demands for deeper and wider ditches brought the float- 
re of of earth-movers. Modern earth-moving received its ing dipper dredge into general use, and it was employed 
s, it greatest impetus when the first steam shovel was used to construct thousands of miles of ditches up to the mid- 
- for lor excavating railroad cuts, and when Page developed dle 1920’s. About that time, however, the dragline, with 
verer his dragline on the Hennepin Canal. The subsequent its steadily increasing efficiency, supplanted the dipper 
advances in the design and manufacture of equipment dredge. Today, the use of the dipper dredge for drainage 
have resulted from the demands for improved arteries purposes is practically unknown. 
of transportation—trailways, highways, and waterways— With the advent of the automobile early in the twen- 
were and for greater protection from nature, in the form of tieth century, a demand for improved roads developed. 
ad ti levees to protect against floods and drainage ditches to The response to this demand first took the form of im- 
nent remove excess water. proved surfacing, but by the middle of the 1920’s the 
atest The nineteenth century was marked in this country by alignment of roads was beginning to be improved. This 
mum a period of canal building, followed by tremendous rail- increased the quantity of earth excavation and the 
way road expansion. The Panama Canal construction ush- length of haul. The old use of mule teams and industrial 
yther ered in the twentieth century era of great earth-moving railroads persisted for long-haul work, but these were 
id be projects. The mule and cart and the slip scraper, fol- soon supplemented by the dump truck powered by 
was lowed toward the close of the period by the steam shovel gasoline engine. The dragline was employed to build 
com: and the narrow-gage railroad, built our railroads. Our highway fills across bottom lands and roads benched 
g the levees and drainage systems, as they existed a few years into side hills, while the elevating grader was used for 
ONS. ago, were built to a large extent by the mule team and road construction across the flat prairies, along with the 
J orris the bottom-dump wagon, assisted by the wheel scraper, familiar wheel scraper, slip scraper, and fresno. 
ream the slip, the fresno, and in later years by the dragline and ‘ oan ee 
crete the tower excavator. Considerable advance was made SSSR ee Saas Ae See ae Cee 
spec- nm using the early type of equipment at the time the Other methods of earth-moving were in use, scattered 
de t “icvating grader was developed for loading wagons. throughout the country. Water was a powerful tool 
r con Howe ver, the capacity of these early machines was for the excavation and transportation of material. The 
plac- Jmited by the number of mule teams which could be great California placer-field operations of the seventies 
yf the hitched up to supply power for the cutting blade and the were made possible by the use of the hydraulic monitor, 


int “«valing belt. The tractor soon supplanted mules for or giant, which jetted water at tremendous velocities 














NiGut FALLS ON DRAGLINE EXCAVATION 


iwainst the gravel banks to cut them down and wash 
them through the sluice boxes, where the heavy gold 
was trapped. When the California state legislature barred 
the use of the hydraulic monitor on the headwaters of 
streams flowing into the central valleys, the ingenious 
operators developed the ladder dredge for working the 


placer fields suited to it. 
The hydraulic pipe-line dredge with its cutter-head 





Cue Horse-DRAWN FRESNO SCRAPER, AN EARLY ForM or Equip 
MENT MANNED BY EARLY AMERICANS 


Supplanted by More Modern Equipment in Middle and Late 


excavator, or suction head, was developed for the excava 


tion of harbors and for gravel digging. In the early 
days built land was a by-product of its operations but 
in later years became one of its main functions. Many 
city waterfronts were built up in this way, and in the 
Florida boom, hundreds of these dredges made land grow 


where before there had been only tidal wastes. 


As an offshoot of the methods developed for placer 


mining, came the hydraulic-fill dam, in which materials 
were washed from the hillsides and sluiced across the 
river channels. In some cases, the hydraulic method 
was used only for placing material which was hauled 
to hog boxes by means of rail facilities, as in the Miami 
District in the period 1916-1920, and as a means of 
placement and segregation in the semi-hydraulic dams 
of recent years. The pipe-line dredge, too, was adopted 
for the construction of hydraulic-fill dams. 

During the middle and late 1920's, as the great business 
boom in this country was drawing to a close, the railroad 
mounted steam shovel of early days was being placed 
on crawlers, and steam power itself was giving way to 
electrical and gasoline power, and to some extent t 
Diesel power. The smaller units were built interchange 
ably as shovels, draglines, or cranes. The air crowd had 
come in and was being used extensively on shovels. The 
truck was being slowly developed for use in hauling ex 
cavated materials. Power was everywhere being applied 





PNEUMATIC-TiRED STEEL Buccy or 25-Cu Yop C 
Unloading Is Accomplished by Sliding the Loa 
Off the Wagon Bed 
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mule wagons were being hauled by tractors; fresnoes 
wheel scrapers were hitched up in tandem behind 
Great draglines were being constructed, mounted 
iterpillars, with increasing boom lengths and bucket 
A new type of dragline, the Monighan, with its 
tesque looking but highly efficient walking device, 
coming into use. The cableway excavator, brought 
perfection during the War, was being used extensively 
the Mississippi River for dragging dirt into levees 
m pits up to 700 ft wide. At the same time the old 
ypes of equipment—the mule wagon, wheel scraper, 
mule-powered fresno, and standard and narrow-gage rail 
haul units, with the Jordan spreader—continued in use. 
(he great flood on the Mississippi River in 1927 re- 
sulted in the $325,000,000 fiood-control bill of 1928, 
which gave a new impetus to this lagging branch of the 
construction industry. Also about this time Congress 
increased the Federal-aid road allotments, and this, with 
the tremendous revenues from gasoline taxes, injected 
new life into the highway building program. The de 
mands of the motoring public for straighter, flatter, 
wider highways were increasingly felt. Beginning in 
1930 and 1931, the ever-increasing sums poured by na- 
tional recovery measures into public works projects for 
the construction of highways, waterways, levees, and 
earth dams challenged the engineer and the equipment 
manufacturer to handle economically vast quantities of 
earthy materials. 
MODERN EQUIPMENT FOR LEVEE CONSTRUCTION 
foday in the levee-building and canal-excavating 
fields, where economical methods for moving earth in 
olume are of great importance, the dragline, tower 
machine, belt conveyor, and variations of these are in 
Ist The improved cableway, generally electrically 
erated, is mounted on crawlers with towers extending 
20 ft into the air; draglines span borrow pits, reaching 
us much as a thousand feet from the center line of the 
levee; and great crescent-shaped buckets haul 15 cu 
yd of material at a trip. The Monighan dragline handles 
und rehandles material to place it in the levee, and side- 
steps to get the greatest quantity into the levee with 
one handling. These machines have booms 150-ft long 
even 175 ft long in some cases—and buckets holding as 
much as 7 cu yd. Despite higher levees and longer 
hauls, the work is being done at ever lower costs. 
At the same time efficient tractor units supplement 
these giants, and in many cases compete with them. 
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The improved elevating grader, which has a separate 
power-operated belt and powerful Diesel tractors drawing 
it, is today loading 100,000 to 200,000 cu yd of material 
a month. On levee work, the shovel often is not used 
for loading because of the treacherous footing generally 
encountered in the bottom of the borrow pits. The 
small dragline is used for loading in special cases, 
particularly where the ground has been heavily timbered, 
and is also employed as an auxiliary for ditching, dres 





OF G. LeTourneau, Inc 


LARGE WHEELED TRACTORS DRAWING HEAvy Loaps CONSTITUT! 
A RECENT DEVELOPMENT 


sing, and excavating exploration trenches. Other means 
used for levee building include pipe lines, dredges, and 
the belt conveyors. The power-driven successors to 
the wheel scrapers have been tried but cannot compete 
with the dragline except in rare instances. The mule 
wagon is gone; it is generally too wet for the truck; 
while the crawler wagon is used only on special jobs. 

In the construction of the All-American Canal, the 
Florida Ship Canal, and other great jobs that are pri 
marily earth-removal projects, we find the great earth- 
moving machines used to the limit of their ability. On 
all these it is only when the haul gets up to about 700 ft 
that the haul units compete with the machines. The 
trend in the last few years has been toward larger and 
more flexible units. Diesel power, either direct or 
through electrical generation, has virtually replaced 
steam and gasoline. For individual problems there has 
been a tendency toward ‘ndividual design of equipment, 





PRACTOR AND TRACK WAGON BY DRAGLINI 


Tue Mopern ELevaATING GRADER TAKES POWER DIRECTLY 
FROM THE TRACTOR 
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applying the latest advances and varying them to meet _ by Stearns, Saville, Hazen, and others in the PROCEEDINGs 
conditions. The belt conveyor has been slowly emerging, of the Society and in scattered articles appearing in other 
as its design has been improved and its use better under- publications. It remained for Terzaghi and other in- 
stood, as an important earth-moving unit. With it, vestigators in the middle 1920's to initiate the formal 
development of the science of soil mechanics. The use 
and development of the soil mechanics laboratory has 
given new confidence to the designers of earth dams and 
embankments. About 1908 the sheepsfoot roller was 
developed and applied to the construction of earth dams 
in the West, but the plain or banded roller was largely 
retained in the East until recent years. In 1931, R. R. 
Proctor, Assoc. M. Am. Soc. C.E. published in Engineer- 
ing News-Record the results of studies on the effect of 
rolling and of water content in rolled embankments. 





FLOATING Dipper DrepGes ARE ADAPTED TO RouGH WorK 
Wuere true Spor Is PLacep CLoseE TO THE CHANNEL 





the dragline is the favored tool for loading, although the 





shovel may be used. 
Looking into the immediate future—for it would be 
rash to attempt a long-range prediction—the improved, 
lightened, and possibly slightly enlarged dragline will f 
be supreme where the movement is up to 500 ft, with é 
the tower excavator, the belt conveyor, and other con- 
veyor types close behind. For longer hauls, the tower ; ; / t 
excavator, the conveyor types, and the haul units will TOWER EXCAVATOR, SHOWING HeAD TOWER MOUNTED ON h 
be used; for straight going, the tower; for larger move- WHEELED TRUCK v 
ments, the conveyor; and for irregular jobs, the haul a 
units. Under average conditions, a 150-ft boom dragline In the highway field, today’s traffic demands are such K 
can excavate and place for 10 cents per cu yd on a 300-ft that all embankments must be consolidated during con- 5) 
maximum movement; if the haul is 500 ft, the cost is struction; in other words, the materials must be placed ¢ 
14 cents. As for the haul unit, it costs about 6 cents to in thin layers, moistened, and rolled. These require- 0 
excavate and 4 cents to place, or a total of 10 cents; ments have made new demands on earth-moving equip- tl 
and about */, cent per station yard to haul, or 12 cents ment, which has resulted in the recent remarkable de- cl 
at 300 ft and 14 cents at 500 ft. With the belt conveyor, velopment in this field. In the early days of highway 
Zé 


building, the dragline was extensively used in construct- 
ing fills from adjacent borrow pits. Two factors hav: ta 
today virtually eliminated this use of the dragline—the 
high cost of maintaining a wearing surface on such fills 
and dissatisfaction with the resulting uneven surfaces 
For many years the dipper dredge flourished in the At the same time, improvement in short-haul equipment 
drainage field, but today it has been supplanted by the has lowered the cost of consolidated embankments t 
dragline. The ditch excavated by the dipper dredge a point where they compete in cost when maintenanc 
was uneven in section and had circular side slopes, is considered. 


which were prone to cave or slough. Its limited radius neiieiliaiiinitedine: easiimenn anes dleenuiae 
of action and the wet materials of excavation gave little aes OS Ca ae 


it costs a little more to excavate and place but less to 
haul, and when the going is hard, the cost of hauling goes 
up for the haul unit. Every job is a problem in itself, 
and the operators of the various types of equipment fight 
it out when the bids are opened. 





margin for a berm between the spoil bank and the ditch, In dam-embankment construction, the rolled fill is 
so that sloughing sides brought the excavated material supplanting the hydraulic fill, although the worlds } 
back into the section. The mechanical improvement greatest earth dam, now under construction at Fort 
of the dragline tended to bring its excavating costs close Peck, Mont., is being build by hydraulic dredges. The res 
to those for the dipper dredge, and its greater flexibility four 28-in. dredges at Fort Peck place 3,000,000 cu yd per ver 
permitted flatter slopes and wider berms. So today the month against a pipe-line length of five miles and 4 det 
dragline has the drainage field almost to itself. maximum lift of 270 ft. Even for railroad construction, cre 
are oa eS the consolidated embankment is taking the place of th tru 
DEVELOPMENT OF SOIL MECHANICS SHOWS IMPORTANCE OF dumped fill as railroad engineers realize its great ad ons 
Se ee vantage from the standpoint of maintenance. In th an 
In the first thirty years of the twentieth century Muskingum project, 5,000,000 cu yd of railroad emban) pile 
: 


tremendous technical advances were made in almost ment are being placed in a consolidated condition 
every line of construction except the technical side of The rolled fills for highways, earth dams, and railroa 
embankment and earth-dam construction. Very little embankments are in a class by themselves, for here 
was known about earth structures. Contributions to material must be placed in layers, the water comte! 


: : ; . . + hans 
this subject had been made since the turn of the century controlled, and the material compacted. For short hau 
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combined excavating, hauling, and placing unit is 
power-driven successor to the wheeled scraper, 
erally tractor-drawn and mounted on pneumatic 
s. Where the haul is longer, improved dump trucks, 
bottom-dump and side-dump crawler wagons, and trailer- 
tvpe tractor-drawn pneumatic-tired wagons in all sizes 
from 3 to 25 cu yd take the field. The best use of the 
truck is on long hauls; where the going is hard, the trac- 
tor and crawler wagon seem best adapted, but recent 
experience is substituting the pneumatic-tired wagon for 
the crawler wagon. A new development is the 24-cu yd 
wagon mounted on 16 large low-pressure tires, which 
bottom-dumps by shoving the upper part of the body 
out over the bed. The large low-pressure tires wear well, 
are easier on the equipment, and support their loads, 
except under the worst conditions. A further step is the 
pneumatic-tired tractor-type power unit with the trailer 
wagon, which has greater speed and less depreciation 
and therefore can place the material for less, under 
favorable operating conditions. However, they require 
solid roads and cannot run on very wet earth surfaces. 

Contractors are finding that it pays, where possible, 
to prepare good hauling roads and use pneumatic-tired 
equipment. The rolled fills lend themselves to the use 
of this type of equipment, as their surfaces are densely 
packed and well drained. Wagons and trucks for rolled 
work are generally bottom- or end-dump, although the 
side-dump wagon is used to some extent. Necessary 
auxiliaries to this equipment are tractor-mounted bull- 
dozers; tractor-drawn water-ballasted sheepsfoot rollers, 
generally hitched together with the articulated yoke; 
and power graders. 

For loading, the elevating grader is favored when it can 
be used, but the power shovel is generally required. In 
heavy rock cuts the 2-cu yd machine is a favorite. The 
various tractor-powered wheeled scrapers and fresnoes 
are used for earth cuts. The power scrapers, of course, 
load themselves. The elevating grader will load for about 
5 cents, and the shovel for 7 cents, but this does not in- 
clude the waiting time of hauling equipment. The cost 
of spreading, watering, and rolling is about 7 cents, and 
the cost of hauling, */, cent per station yard, not in- 
cluding the cost of road maintenance. 

The trend in haul units is toward complete mechani- 
zation—the mule is gone; the truck or its equivalent has 
taken the place of the railroad car; and Diesel units are 
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supplanting gas. Pneumatic tires are replacing crawler 
track, which in turn replaced the steel wheel. Again 
looking into the future, there probably will be ever- 
increasing specialization in the small units. Equipment 
will be more extensively mounted on low-pressure tires, 
and more attention will be paid to haul roads to permit 





TOWER EXCAVATOR, SHOWING TaIL TOWER MOUNTED ON 
CATERPILLAR TRUCK 


the use of rubber tires on the tractive units. A wider 
use will develop for the power scraper on short-haul 
work, and its radius of use may be extended. Diesel 
power will take the place of gasoline power on all except 
the very small units, and may include these in a few years. 

With the increased specialization in the use of equip- 
ment, there will develop a wide field for the construction 
consultant in planning the earth-moving equipment set- 
up for large jobs. At the present time too much over- 
head is going into high-pressure salesmanship and 
resultant credit losses. The equipment manufacturers 
will tend to combine in order to provide a complete 
line of equipment and will follow with technical services 
in job planning to eliminate the present credit waste 
and strengthen their customers’ financial position. 


Modern Equipment for Handling Concrete 


By Lion GARDINER 


Vice-PRresIDENT, THE JAEGER Macuine Company, Cotumsus, Ono 


ANY new developments in the field of construc- 
tion equipment and methods have taken place 
during the past five years, particularly with 


respect to the mixing and placing of concrete. Three 
very definite advances in this field will be discussed in 


detail. These are the use of vibrators in placing con- 
crete; the pumping of concrete; and the development of 
‘tucks, including those which agitate ready-mixed 


utral-plant concrete while transporting it to the job, 
se which mix concrete en route from the storage 

the job. 

egards mass concrete, technical journals have 

ed so thoroughly the methods followed in the use of 

n that it is scarcely necessary to describe the 
ind results obtained. But the use of vibration 


in placing pavement slabs is not so widespread. In this 
connection the U. S. Bureau of Public Roads has con- 
ducted two rather complete tests, and further experi- 
mental stretches have been laid by the states of Illinois, 
Michigan, Missouri, Kansas, and Ohio, all confirming the 
possibility of saving from one-half to one bag of cement 
per cubic yard of concrete. 

Present-day concrete for use in paving slabs is designed 
to give sufficient workability at a slump of from 2 to 
2'/, in. so that the standard finishing machine can 
readily spread and compact it to a point where there is a 
minimum of honeycombing in the bottom of the slab. 
The addition of vibration to the screed of a finishing 
machine enables it to place and densify a much harsher 
concrete than can be placed with a standard machine. 














A Harsh Mix with 1-In. Slump Has Just Been Deposited 


VIBRATORY FINISHER WITH BULLNOSE SCREED 


For example, a vibratory machine working on concrete 
with a slump of from */, to 1 in. is as effective as a stand- 
ard finisher where the slump is 2'/, in., based on result- 
ant density and finish. This permits redesign of the 
mix by reducing the proportion of sand by absolute 
volume from between 37 and 39 per cent to between 32 


raABLe | VIBRATED AND UNVIBRATED CONCRETI 


Comparison of Approximate Quantities Required to Make 1 Cu Yd 
of Concrete 


lve Cement WATER SAND COARSE RESULTING 
AGGREGATE CONCRETE 
Bags Gal Cu Ft Cu Ft Cu Ft 
Vibrated ) 27.5 10.0 22.5 27.0 
6 +0 12.0 71.0 27.0 


Unvibrated 


and 34 per cent, and increasing the coarse aggregate 
proportionally, at the same time keeping the water 
cement ratio constant. This produces equivalent 
strength and greater density with a saving of 10 to 16 
per cent in cement. The foregoing is typically illus 
trated in Table I, which shows approximately relative 
results. The use of the vibratory fin 

isher thus makes possible the replace 

ment of | bag of cement, 5'/» gal of 
water, and 2 cu ft of sand with coarse 
aggregate having an equivalent abso 

lute volume The actual saving of 
course depends upon other controlling 
conditions, but without doubt the 
economy range lies between 0.6 and | 
bag of cement per cubic yard of con 

crete. 

[wo avenues are thus open to the 
engineer. He can maintain equivalent 
strength at a material saving in ce 
ment or, by keeping the cement content 
constant, he can effect an increase in 
strength of from 15 to 20 percent. Of 
course an intermediate course is always 
available. 

One type o: finishing machine used 
on this type of work has produced the 
best results through a slight though 
important modification of the front 
screed, changing it to the ‘‘bullnose’’ 
type. This operates from the forms in 


the conventional manner and the VIBRATORY FINISHER IN Use ON Conpurts BETWEEN BouLDER DAM 


*‘bullnose’’ crowds sufficient excess ma- 
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After the Vibrator Has Passed, Fines Come to the Surface 


terial under the screed to ensure density. The vibratory 
motors, operating at almost 3,600 rpm, are attached so 
that the vibration extends not only to the bottom of the 
screed, but into the front plate as well, thus producing 
the effect of internal vibration on the mass of concrete 
which is pushed forward by the screed and made alive by 
vibratory action. Rubber diaphragms placed in the 
concrete indicate that this vibratory action is carried 
forward into the material a distance of 4 to 6 ft. Sup 
porting the screed on the forms ensures dense concrete 
at the slab edges and does not cause settlement of the 
forms. The second screed operates in the conventional 
manner, putting final finish on the pavement. Two 
vibratory passes are usually sufficient to secure the de 
sired density. 

Another type of vibratory finisher applies the vibra 
tion through a member or ‘‘pan’’ supported between the 
two screeds. In this machine, the front screed is slightly 
raised during the first passage over the concrete so as to 
provide sufficient material for compaction by the vibra- 
tory element. The final finishing is done in the conven- 
tional manner. 

Other interesting applications of vibration to finish 


AND Los ANGELES 
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Irwin Pumps Have a Capacity of Over 60 Cu Yd per Hour’ 10-Ft Sections of Pipe Are Removed as the Work Progresses 
CONCRETE PUMPING INSTALLATION AT MILWAUKEE FILTRATION PLANT 





ny iy machines have been made, notably in connection commercial success in this country is the horizontal 
SO with the use of a 31-ft finishing machine on the lower piston pump. This pump is equipped with very large 
the leck of the San Francisco-Oakland Bay Bridge. The inlet and outlet valves, mechanically operated and 
Ing oncrete was placed in a mass of reinforcing steel, but the timed with the piston and crank shaft. Concrete from 
ete stripping of the forms on the under side of this job gave a supply hopper situated above the cylinder is sucked 
by idence that the desired result was accomplished. into the cylinder on the suction stroke and expelled on 
the \ vibratory finishing machine was also used on the _ the pressure stroke in much the same manner as water is 
ied iqueduct between Boulder Dam and Los Angeles, built handled by an ordinary reciprocating pump. Pump 
up under the supervision of the Metropolitan Water Dis- parts that are subject to wear are readily replaceable, 
ete trict of Southern California. Here the specifications but owing to proper choice of materials and heat treat 
the called for an excessively dry harsh mix, with 2'/:-in. ment, these have a surprisingly long life. Because of 
nal weregate, the invert hav.ng a 17-in. negative crown. the unusual characteristics of the material being handled, 
wo Without question, the material saving in cement and the it is not necessary to close the valves completely, so 
de there is no “nut-cracker’” action. No air is used in 
connection with the pumping action, and the pump 
ra cylinder and pipe line are completely filled with concrete. 
the Concrete is delivered from the hopper to the forms in a 
itly uniformly mixed condition, free from segregation. 
om The pipe line is nearly as large in diameter as the pump 
vod cylinder, and is made in standard interchangeable sec 
- tions, with quick-acting toggle couplings and rubber 
~ gaskets to prevent leakage. The low velocity of flow 
ish makes the pipe wear negligible. At the end of a pour 
all the concrete in the pipe line is expelled into the forms 
and the pipe line cleaned by inserting a “‘go-devil’’ in the 
line, just in front of the pump, and forcing it through by 
water- or air-pressure. 
Concrete pumps are now built in single- and double 
cylinder models, with capacities ranging from 20 to 65 
cu yd per hr. A 50-hp electric motor or 60-hp gasoline 
, engine is used with the largest machine. A general 
idea of their performance limitations is given in Table II. 
PorTABLE LOADING PLANTs Are Set Up at THE Nearest Sipinc = This table is based on reducing the pumping resistance of 
The Transit-Mix Truck Helps Reduce the Amount of Equipment any combination of straight pipe, bends, and differences 
in elevation, to the resistance of an equivalent length of 
~~ marked improvement in mass concrete through the Straight horizontal pipe. 
application of vibration will soon lead to its general use in A combination of horizontal and vertical distances 
slab construction. should be calculated on the basis of | ft of vertical pump 
ing equaling 8 ft of horizontal pumping. The total 
DEVELOPMENT OF CONCRETE PUMPS equivalent distance must not exceed the equivalent hori- 
we for possible isolated experiments, the first zontal pumping distances in the columns of Table II. 
ie of concrete was accomplished ten years ago by a Nearly all the concrete mixes commonly used are 
ae rin Kiel, Germany. His experience with con- pumpable, provided they are of a readily workable con 
: ad r ps covered a period of four years. Commercial sistency. Depending somewhat on the harshness of the 
* f concrete was first introduced in the United mixes, concrete as dry as that with a 2-in. slump can be 
a the summer of 1932, and about 5,000 cu yd were __ readily pumped, and well-designed mixes can be pumped 
> that year. In 1933 approximately 250,000 cu that are drier than a |-in. slump, although a slump of 


umped, and in 1934 and 1935 over a million from 3 to 6 in. probably gives the best consistency. Con- 
pumped each year. crete of high quality is assured in any case, as a really 
i¢ only concrete pump that has met with any bad mix cannot be pumped. With well-graded gravel, 
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1,000 Ib of good sand per cubic yard of concrete may be 
adequate, while with some crushed stone or small-sized 
gravel for coarse aggregate, 1,300 to 1,400 lb of sand 
may be required, particularly if there is a deficiency of 
fines. The cement content may be as low as 4 bags per cu 
yd, and a large quantity of concrete has been pumped 
with a cement content of 4'/, bags per cu yd. 


Tasie Il. Some Pertinent Data on Concrete Pump 
LINES 
Pump OurTsipe MaxImMuM Equiv VERTICAL 
Size Dram AGGREGATE LeNGOTH OF Distancet 
or Pires Size, So STRAIGHT 
LIne SCREEN Hor. Pire* 
(8 in 3 in 1,000 ft 100 ft 
Ss in 17 in 2'/: in 800 ft 100 ft 
" ™ {7 in 2'/s in 1,000 ft 100 ft 
ores (6 in L'/: in 600 ft 100 ft 


* A 90-deg bend is assumed as equivalent to 40 ft of horizontal piping, a 45 
deg bend as equivalent to 20 ft, and a 22'/:-deg bend as equivalent to 10 ft 
+ Not over 200 [t of pipe, actually. 


Concrete pumps are being used in a great variety of 
work, including bridges, viaducts, locks, dams, sewage 
and filtration plants, marine construction, building con- 
struction, and tunnel lining. Within the distance and 
height limitations given in Table II, the concrete pump 
system is capable of replacing a series of transporting and 
elevating devices. In general, this system is convenient 
and economical for operations where the concrete cannot 
be readily placed directly from the mixer by spouting or 
crane. For underground placing and locations that are 
difficult of access, it has undisputed advantages. 


TRUCK MIXERS HAVE RAPID DEVELOPMENT 


By 1929 the sale of ready-mixed concrete by material- 
yards had developed sufficiently to indicate that a new 
era in the mixing and placing of concrete was in the 
making. In spite of the depression, manufacturers were 
bending every effort to improve the mechanical equip- 
ment to serve this rapidly increasing industry. No one 
knows better than the manufacturers of standard con- 
crete building mixers how well the idea has been ac- 
cepted by contractors and engineers as a means toward 
better control, economy, and convenience in manu- 
facturing concrete. Rather incomplete and conserva- 
tive records of the production of this relatively new 
commodity indicate that from 250 to 300 operators 
produced 2,600,000 cu yd in 1933, 3,200,000 in 1934, and 
3,400,000 in 1935. These figures do not include the 
rather considerable yardage produced by contractors 
owning truck mixers. In any event, the data are such 
as to give every evidence that this operation has come to 
stay and to form a very definite part in concrete mixing 
and placing activities. Projects on which ready-mixed 
concrete has been used in the past year range from the 
Boulder Dam, the Los Angeles Aqueduct, New York sub- 
ways, and important railroad projects, to general build- 
ing construction and paving work. 

Generally speaking, ready-mixed concrete is pro- 
duced in two ways. The first is in central mixing plants 
discharging mixed or partially mixed concrete into suit- 
ably designed agitators capable of improving its quality 
and transporting it without segregation to the point of 
placement. Such plants are usually found in the larger 
localities where a definite permanent investment is 
warranted. The second method is that of using truck 
mixers and mixing in transit while en route to the job. 
A recent estimate indicates that the total production is 
about equally divided between these two methods. 

Manufacturers have provided in such a way for the 
control of ready-mixed concrete that its quality can be 
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governed with the same assurance as when mixed in the 
well-known building mixer. Accurate moisture deter- 
mination in the aggregate at the bins, accurate water. 
measuring tanks, and batch-meters with locking devices 
controlling the minimum revolutions of the drum to 





Truck Mrxer DISCHARGING INTO MBCHANICAL SPREADER 


The Spreading Machine Is Capable of Handling 3 to 4 Cu Yd per 
Min and of Striking Off for Reinforcing Steel 


ensure proper mixing are all available today. Repeated 
tests and comparisons, made by competent authorities, 
of concrete produced by the central-plant or truck-mix 
method have proved that the well-operated commercial 
plant can produce concrete not only as good as, but 
better than that which may be expected from the con- 
tractor’s plant. 

The truck mixer differs considerably from the con- 
ventional building mixer in general design. Its drum is 
closed while mixing, and the action, instead of a lifting 
and pouring movement, is a mixing in mass by spirally 
arranged blades which act as thorough mixing agents 
with the drum revolving in one direction, and as dis- 
charging flights in the reverse direction, without the 
necessity for tilting the drum. The closed drum further 
allows for a considerable variation from the approved 
rating ratio of the standard building mixer, which has 
been fixed at 3.8 to 4'/,:1 (drum volume in cubic feet to 
rated capacity), depending on the mixer size. In truck 
mixers, after careful study, this ratio has been found 
satisfactory at 2:1 for the 2'/, yd size and larger, with a 
slight increase in the two smaller units. When they 
are used as agitators, their rated capacities are on a ratio 
of 1.4 to 1.6:1 depending upon the consistency of the con- 
crete to be handled and the carrying capacity of the struc- 
tural design. 

The required mixing time is not given in minutes, but 
rather in the number of revolutions of the drum, a mini- 
mum of 40 to 50 being the recommended practice, based 
on a speed of from 4 to 16rpm. The average drum speed 
is approximately 10 rpm, but irrespective of the speed 
it has been found that 40 to 50 revolutions will produce a 
well-mixed concrete. The lower speed is used on long 
hauls and when used as an agitator. 

One of the accompanying photographs shows a 5-cu yd 
side-discharge truck-mixer discharging concrete into 4 
mechanical spreader. The latter, which is of material 
advantage in handling the drier consistencies used i 
highway work when vibrating mechanisms are employed, 
leaves the concrete ready for the finishing machine t 
apply the final surface. 

Manufacturers have spent thousands of dollars ™ 
the study, design, and testing of their equipment “ 
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sure uniformity of mix and to safeguard the mixing 
ration. Their success is due to this fact, coupled with 
realization on the part of the operators that future 
velopment is based on careful and honest plant opera- 
_ This success is attested by the millions of yards 
' ready-mixed concrete which have already been de- 
\ivered and found most satisfactory by engineers. 

[ruck mixers have also been used very successfully for 


URING the past fifteen years the growth and 
L) development of welding has made it one of the 
greatest tools of modern times. Critics of weld- 
ing have turned out to be its best friends, for they have 
forced the welding industry to perfect techniques, mate- 
rials, apparatus, and procedures. This has resulted in 
raising the range of tensile strengths of the average 
welded joint from between 40,000 and 50,000 Ib per sq in. 
to from 65,000 to 75,000 lb per sq in. With special steels 
and materials, 100,000 Ib per sq in. is not impossible. 
Along with this increase in tensile strength, the ductility 
of the weld metal has increased from 15 to 20 per cent; 
the fatigue endurance limit has risen from 10,000 to 
28,000 Ib per sq in;.and impact resistance, as indicated 
by the Izod test, has jumped from 5 to 50 ft-lb or more. 
Other physical properties have been correspondingly im- 
proved 
The sixty investigations now under way in leading uni- 
versities, supplemented by several times this number in 
industrial and governmental laboratories, daily extend 
the frontiers of welding knowledge and achievements. 
Our cousins in the leading countries of Europe, in Japan, 
and in Australia, keep pace and continually challenge 
any claims of leadership. 


DEVELOPING DESIGNS FOR WELDING 


The most rapid welding advancement in any specific 
field of engineering is made by combining the knowledge 
of the welding engineer with the specialized knowledge 
of the expert in that field. Welding can never be sub- 
stituted economically nor at times safely in designs in- 
tended primarily for other types of fabrication. To il- 
lustrate the necessity of designing for welding—a riveted 
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handling certain types of bituminous mixes utilizing 
asphaltic emulsions, asphaltic cutbacks, and tars as 
binder materials, particularly where the grading of the 
aggregate falls within the limits of 1'/, to '/, in. This 
new use of truck mixers offers a dual opportunity for 
use of the initial investment. They can be used not 
only as stationary plants but as transit mixers for 
bituminous materials in patch and maintenance work. 


New Importance of Welding in Construction 


By W. SprarRaGEN 


TECHNICAL SECRETARY, AMERICAN WELDING Society, New York, N.Y. 


If welding is to be substituted economically and with 
safety, he must constantly ask himself if it is necessary 
to do certain things at all, and if so, then whether there 
is not some better way in which they can be done than 
by the use of designs developed for riveting. With the 
help of the welding engineer this attitude will generally 
lead to designs particularly adapted to welding. Some 
of the present construction practices represent attempts 
to overcome difficulties, while others result from peculiar 
limitations. These same difficulties and limitations 
may not be effective when a totally different method, 
such as welding, is used. On the other hand, weld- 
ing sometimes introduces new difficulties, and new 
precautions and procedures will be needed to overcome 
them. In welding, for example, consideration must be 
given to the matters of residual stresses, stress concen- 
trations, and the desirability of welding downward from 
above. 

These elements are not entirely new to engineers, who 
have faced similar difficulties in riveting work. No one 
worries a great deal about the residual stresses in a rolled 
channel or I-beam, and at times the residual stresses in 
welding are not important, but at other times it is neces- 
sary to take measures to overcome or reduce them. The 
knowledge that we are obtaining daily in regard to stress 
concentrations is resulting in remarkable changes in 
machinery design and fabrication in general, but this is 
not due primarily to welding. Photoelastic and other 
typesof studies have emphasized the necessity for avoid- 
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Tut SOUTHERN CALIFORNIA EDISON BUILDING 


Che Welded Steel Frame of This 13-Story Structure Was Designed 
to Resist Earthquake Forces 


ing stress concentrations and have shown that metal 
properly used gives not only a more economical product 
but also a stronger one than a larger amount of metal in 
advisedly placed. Some German engineers in a recent 
paper demonstrated that, by drilling openings at points 
of stress concentration, they actually strengthened that 
part for the particular work in hand. 

Again it is desirable in welding work to distinguish be 
tween dynamic and static stresses. In structures where 
the principle stresses are static in character, weld metal 
of low ductility may be adequate, and certain types of 
joints, such as fillet welds, may be the best. In other 
cases, the highest quality of weld metal is required, and 
fillet welds, unless properly made, are not advisable. 
Chis is because points of stress concentration result in 
lower endurance values when subjected to repeated ten 
sile, compression, and impact stresses. The great mass 
of similar experimental data and service experience which 
welding engineers have accumulated is now available to 
the civil engineer. 

here is also the economic question. Careful design 
requires that the amount of welding should be reduced 
to a minimum. Structural shapes cost a few cents a 
pound, whereas deposited weld metal may cost a dollar 
or two per pound. The objective, therefore, should be to 
use rolled shapes wherever possible, or to combine cast- 
ings with rolled shapes if the latter will serve the purpose 
and be more economical. The method of welding is also 
a matter of economics. As a simple illustration, a */s-in. 
fillet requires approximately one-quarter of the amount 
of weld metal that a */,-in. fillet requires, yet the strength 
of the smaller cross-section per running inch of weld is 
more than half as great as that of the larger section. 

Savings in properly designed welded trusses may run 
as high as 30 per cent. In a test made to determine the 
relative merits of riveting and welding, a fabricated 
riveted girder weighing 798 Ib failed under a maximum 
load of 68,900 Ib, while a welded girder weighing 18 per 
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cent less, or 656 Ib, failed under a maximum load or 
78,000 Ib, which is 13 per cent greater. 

Ten years ago it would have been fairly simple to in 
dicate in a general way the most suitable steels for weld 
ing. The most important requirement would have been 
that limiting the carbon content to around 0.25 per cent, 
together with another specifying good clean steel of fire 
box quality. However, in the last decade the steel in 
dustry has produced literally hundreds of new steels, 
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TyPpicAL BEAM-TO-COLUMN WELDED CONNECTION, SOUTHERN 
CALIFORNIA EpIsOoN BUILDING 


with special properties meeting various requirements 
Some have high tensile properties or great ductility; 
others are designed to withstand high or low tempera 
tures, corrosion, impact, fatigue, wear, or combinations 
of these. These steels may be designated as low or high 


© Acme Steel Engineering Company 
New AUDITORIUM FOR SPRING GROVE STATE HOSPITAL, 
NEAR BALTIMORE 
All Steelwork Was Welded; No Bolts or Rivets Were Us 











































eral Electrie Company 


ys and may contain varying amounts of manganese, 
licon, chromium, nickel, molybdenum, columbium, 
inadium, or copper, as well as other elements. 

Wide use of welding has led the mills to give careful at- 
tention to the welding qualities of the steel, and they 
ave perfected special techniques to give the best re- 
sults. In using alloy steels, the advice of the manufac- 
turer should always be sought. The greatest precautions 
ire advisable in those cases where heat treatment or heat 
changes markedly affect the physical properties, although 
general rules can be given. Remarkable progress has 
been made in the development of suitable filler materials 
and in welding technique. Welds can be obtained with 
many of these special steels which will approximate the 
physical properties of the parent metal. The advent of 
these new steels and the improvement in welding meth- 
ds are bringing about revolutionary changes in all in- 
ustries through the use of light-weight high-strength 
aterials. 


WELDING OPERATORS AND PROCESSES 


In the development of fusion welding, progress has 
wen made only by offering to the user definite assurance 
the integrity of the weld. The most positive deter 


ration or test of the welded joint. Where this form 
est is not warranted, the plan of qualifying the weld 
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eD Connections Ho_p AFTer Truss Is WRECKED 
Mass of Wreckage Resulting from Explosion and Fire in 
Lackawanna, N.J. 
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WELDING USED IN FRAMING LARGE RESIDENCE IN OTrrawa HILLS, Onto 


ing operator by testing welds made by him is regarded 
as the most effective safeguard for quality of weld. 

At one time the quality of welding was regarded as 
being 90 per cent due to the welding operator. Although 
it is still of potential importance, most welding engineers 
will say today that the skill of the operator, on an aver 
age, is not more than 10 per cent of the total factor in 
volved and that, for any particular process and type of 
filler metal, a welding operator will normally do work of 
a quality as good as his training and ability permit. One 
of the difficulties most commonly encountered in estab 
lishing suitable qualification tests for welding operators 
is the fact that all such tests are also tests of the welding 
process. To meet this difficulty, the American Welding 
Society has under way plans for dividing such qualifica 
tion tests into two parts, (1) qualification of the welding 
process and procedure for any group of materials and 
conditions, and (2) testing of the welding operator to de 
termine his ability to properly apply the qualified proc 
ess and procedure. 





© Lincoin Blectrie Company 


WELDED STEEL BRIDGE IN CLEVELAND RESEMBLES CONCRETI 


New Highway Bridge Is First All-Welded Structure of Its Kind 


The chart reproduced in Fig. 1, prepared by F. T 
Llewellyn, M. Am. Soc. C.E., illustrates most of the more 
important subdivisions of welding. Each of these proc 
esses has its own special field of application, although for 
any specific job there will probably be some overlapping 
The selection depends in each case upon local conditions 
and the nature of the job at hand. 

Modern welding apparatus, in keeping pace with the 
other developments in this field, has steadily grown more 
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efficient, economical, and dependable. Gas-cutting is 
regarded, without exception, as the most useful adjunct 
to welding. Ordinary steels may be cut with an accuracy 
resembling machine operation, and in fact many ma- 
chine operations can be reproduced by modifications of 





APPLYING A TUNGSTEN CARBIDE HARD FACING MATERIAL TO THE 
Saw Tretu or A CAISSON CYLINDER 


the gas-cutting principle. Special steels sometimes re- 
quire individual consideration, but a great mass of data 
is available and may be obtained for the asking. 


WELDING PIPE AT BOULDER DAM 


A few recent applications of welding may be of interest. 
The work on the Boulder Dam project, which includes 
the fabrication and installation of fusion-welded plate- 
steel pipes in the hydraulic-power and outlet works tun- 
nels, has required the construction of pipes larger than 
any heretofore made, the transportation and handling of 
pipe sections as heavy as many types of standard-gage 
railroad locomotives, and the exploration of welded 
seams by the most powerful X-ray equipment available 
for commercial use. Approximately 45,000 tons of 
steel plate is being used in fabricating 14,500 ft of pipe 
of the following sizes: 

PLate Taickness, In. 


Lenora, Fr Diameter, Fr 


4,700 30 1'*/ye to 24/4 
1,900 25 1*/s to 2*/16 
5,600 13 5/a to 19/10 
2,300 8'/s 5/gtol 


As most of this piping is too large to permit shipment 
by railroad, it has been necessary to build a fabricating 
plant on the rocky slopes above the canyon, about one 
mile from the site of the dam. The plant equipment in- 
cludes a plate-bending roll which, for its width, is heavier 
and more powerful than any made to date; a stress-re- 
lieving furnace of sufficient size to accommodate the 30- 
ft-diameter pipe sections; and a complete laboratory for 
testing weld specimens. 

One piece of 30-ft-diameter pipe approximately 12 ft 
long is made from three steel plates, each about 32 ft long 
and 12 ft wide, the largest that can be rolled with existing 
steel-mill equipment. The thickest plates weigh about 
23 tons each, so that only two of these can be shipped in 
a single car from the steel mill to the fabricating plant. 
The plates, after being formed, are joined by fusion- 
welding in accordance with the rules of the American 
Society of Mechanical Engineers Boiler Construction 
Code, Unfired Pressure Vessel Section, for Class 1 weld- 
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ing. The fabrication of this pipe involves over 400,000 
lin ft of welding. Incidentally, more X-ray film will be 
required to prove the soundness of the welds than the 
total which has been used to date for industrial purposes 
in this country. Two pieces of 30-ft-diameter pipe of 
maximum thickness, when welded together with a fillet- 
insert section between them, comprise an erection sec- 
tion which, with support brackets and stiffening rings to 
hold the pipe in shape, weighs about 170 tons. 


NUMEROUS ADVANTAGES OF WELDING IN BUILDING 
CONSTRUCTION 


One feature in the welding of buildings is the elimina- 
tion of noise. Van Rensselaer P. Saxe, consulting engineer 
of Baltimore, writes that no noise of riveting hammers 
disturbed the quiet at the Spring Grove Hospital in Balti- 
more when a new steel framed building was erected by 
the use of arc welding. The steel frame of this building 
weighs 100 tons. Arc welding saved seven tons of steel 
and reduced the time of erection from weeks to days. 
Not a bolt or rivet was used either temporarily or per- 
manently in erection. The six trusses were shop-welded 
in half sections and welded together in the field. The 
girder was built up of plates joined by welding. Span- 
drel beams, columns, and roof-frame members are stand- 
ard I-beams. 

Since welding does not enable the designer to mate- 
rially decrease the amount of steel required in columns, 
the greatest saving is made from the use of welding in low 
buildings one or two stories in height and spread over a 
considerable area. Where tight joints are necessary, 
welding is of considerable advantage as it is also in many 
places where corrosion is a serious problem. 

Where changes or additions are required to an existing 
structure, experience has shown that a great saving can 
be realized by the use of the welding process, whether the 
original structure was riveted or welded. As it is often 
difficult to find accurate drawings of such a structure, it 
has frequently been discovered that when riveted addi- 
tions were designed and prepared the material would not 
fit in the field. With welding, steel can be fitted in much 
the same way as wood. The gas torch is used for cutting 
to length, and welding may be performed with either the 
torch or the arc. Moreover, in reconstruction work only 
a minimum amount of masonry need be removed from 
the face of a column where additional beams or girders 
are to be placed. 

Mention has been made of the rigidity of welded struc- 
tures. This is particularly advantageous in designing 
wind or earthquake bracing for tall buildings, and arc 
welding is used extensively in strengthening school build- 
ings and other structures in earthquake zones. A total 
of 29 schools, 18 in the San Francisco Bay region and |! 
in Southern California, have been made more resistant 
to earth tremors by the high tensile strength of shielded 
arc-weld metal. The high strength of welds made by 
the shielded arc was shown in the wreckage of the Girls 
High School, San Francisco. Riveted connections failed 
to resist the terrific stresses which destroyed this building, 
but in the entire twisted mass of wreckage not a single 
welded joint let go. 

An oil explosion followed by fire reduced to wreckage 
an arc-welded steel structure at Lackawanna, N.Y. Here 
again, examination of the ruins indicated that no welds 
had given way. 

The use of welded steel frames in housing construction 
offers a most promising field. Undoubtedly the home o! 
tomorrow will be radically different from that of today 
Although the changes will not be due primarily to weld 
ing, that process will certainly play an important part 
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\\elded steel frames will probably 
supplement present types of con- 
struction, and it is likely that 
frameless steel, construction will 
in popular favor. In this type, 
.-mi-finished sections of floors and 
walls will be built up in the fac- 
tory and assembled in the field, 
taking the place of the usual 
joists, studs, rafters, and sheath- 


bilan 


WELDING IN BRIDGE CONSTRUC- 
TION AND REPAIR 


[he forthcoming bridge specifi- 
cation of the American Welding 
Society will prescribe unit stresses 
varying with the range of stresses 
in a manner similar to those 
adopted in one or two European 
countries, but expressed much 
more simply and in a way capable 
of easy amendment when Ameri- 
can fatigue testing produces more 
dependable data. The literature 
will contain complete descriptions 
of quite a number of all-welded 
bridges in this country and 


Cleveland, the first of its type 
ever constructed, is reproduced 
in an accompanying photograph. This bridge is of 
the open-spandrel steel-arch type, 1,260.89 ft long, with 
a 40-ft roadway flanked on each side by a 5-ft con- 
crete sidewalk. The general appearance suggests con- 
crete, but it is entirely of steel. This effect was achieved 
by arc-welding all exposed connections. Construction 
of the 10 towers supporting the bridge was accomplished 
by butt-welding two 30-ft, 30-ton steel sections for each 
of the four end towers, and three similar sections for each 
of the six intermediate towers. Each butt weld con- 
tained 34 ft of welding. The floor beams were also tied 
together by boss plates attached by welding. 

An all-welded steel-truss highway bridge was recently 
completed at Riverside, N.J. This bridge, which is 397 
ft long with a 36-ft roadway and a 5-ft sidewalk, involved 
about 24,000 lin ft of welding and cost slightly more than 
$250,000. 

Ten thousand dollars was saved recently by the City of 
Cleveland when the badly corroded eye-bars forming the 
lower chord of a 50-year-old bridge were strengthened by 
arc welding. This bridge, which spans railroad tracks, 





© Chicago Bridge and Iron Works 

abroad. Buimp-SHAPED BUTANE STORAGE TANKS 
A view of the new $500,000 These 34 by 86-ft Tanks Are Good Examples of All- longer a rarity, and in addition, 

bridge nearing completion in Welded Construction, Although Many Prefer the welded steel pipe insures greater 


Spherical Shape from a Structural Viewpoint 
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had been damaged by heat and 
corrosive elements discharged 
from locomotive smokestacks. 
Badly corroded parts of the eye- 
bars were chipped away to expose 
sound metal. Steel plates were 
then inserted between them, 
welded in place, and the openings 
filled with weld metal. After 
welding, smoke plates were 
welded to the top and bottom to 
protect the eye-bars from further 
corrosion. A total of 500 ft of 
welding was required. 

WELDING ENTERS A NEW ERA 

In 1922 the Australians led the 
world in the design of large- 
capacity gas holders, the first 
being of 3,000,000-cu ft capacity. 
During recent years this country 
has followed suit in the construc- 
tion of all-welded tanks for vari- 
ous purposes. 

In  pipe-line construction, 
welding is now the accepted 
method. A saving of 30 per cent 
and more in the original cost of 
water, oil, and gas lines is no 


strength, longer life, and greatly 
reduced maintenance. 

Almost all of the newer equipment used by the civil 
engineer in construction work is welded at least in part. 
Welding gives the necessary strength for the severe 
punishment received by such equipment. The oxy- 
acetylene cutting torch and the various welding methods 
have proved indispensable in providing stronger, lighter, 
and more economical parts. The life of wearing parts 
has been increased in some cases from ten to twenty 
times by the application of hard facing or surfacing. 

A new era is now well under way in the steel and metal 
industries, due primarily to the development of high- 
strength material which results in lighter-weight con- 
struction, improved quality, and economies in cost. 
Welding and cutting have proved important tools in 
obtaining maximum advantage from this light-weight 
construction. The first applications will of necessity be 
in places where savings will result, but gradually the use 
of these superior materials will creep into every form of 
construction. Engineers must of necessity keep abreast 
of the latest developments, and as the reliability of these 
products are demonstrated, their use will increase. 


Advances in Structural Erection Practice 
By Davi S. FIne 


AssisTaANT ENGINEER, EreEcTING DEPARTMENT, AMERICAN BripGe Company, New York, N.Y. 


and equipment used in the erection of steel struc- 
tures represent the improvement of existing 
methods and equipment rather than the development of 


A 'VANCES made in recent years in the methods 


new ones. Owing to increased highway construction, 
these improvements have occurred largely in connection 
with the erection of highway rather than railroad struc- 


tures, although there are examples in both fields. 


The introduction of the railroad erecting crane about 
twenty-five years ago revolutionized the erection of rail- 
road bridges and other structures where the crane could 
be delivered to and operated at the site. Inthe same way, 
though it must be said to a lesser extent, the improve- 
ment of the tractor or crawler crane has greatly influenced 
the method of erecting highway bridges, viaducts, tier 
and mill buildings, and various other structures. These 
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cranes, developed originally from 
the excavating shovel, are manu- 
factured today especially for the 
hoisting and setting of structural 
steel. The modern tractor crane, 
equipped with control devices, 
embodies many improvements, 
and has in many cases proved it 
self more economical and flexible 
than a derrick or traveler. These 
cranes are manufactured with ca 
pacities up to 40 tons and boom 
lengths up to 125 ft Through 
the use of boom extension or 
gooseneck-type jibs, they can set 
pieces in out-of-the-way posi 
tions. For hoisting heavy pieces 
two or more cranes are used. 
Cranes are delivered on low 
trailers to the site, where they 
can be made ready for operation 
in a short time. The ability of 
such cranes to pick up the load 
and travel with it has made them 
very useful for sorting and yard- 
ing steel. 

The truck crane has been intro- 
duced for handling pieces of 6 
tons or less in weight and has 
proved useful in erecting light 
work such as tanks, garages, and 
towers. This crane consists of a 
hoisting unit mounted on an auto 
truck, equipped with a boom up 
to 50 ft in length. 


to the development of the trac- 

tor crane has been the improve- 

ment in trucking equipment. In the erection of most 
highway structures, the steel must be trucked to the site. 
Following the design of the gooseneck trailer used for 
hauling tractor cranes, other types of low, flat trailers 
were developed. These made possible the trucking of 
long and heavy pieces from the railroad unloading yard 
to a location at the site, within reach of the derricks or 
tractor cranes. By means of adjustable racks fastened 
to the body of the trailers, girders up to 13 ft in depth 
can be hauled in an upright position, thus eliminating the 





ERECTING 60-Ton GrRDeER WitH Two TRACTOR CRANES CARRYING 
80-Fr Booms 





TRACTOR CRANE EOUIPPED wWiTH 70-Ft Boom AND 
, 20-Ft Goose-Neck Jip ERECTING STEEL FOR 
A necessary accompaniment SCHOOL 
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necessity for unloading and set- 
ting them upright before they 
are hoisted into place. In one 
case a girder 125 ft in length and 
weighing 135 tons, was hauled 
upright over the streets of New 
York City. These trailers have 
heavy solid-tired wheels carried 
on rocking axles, which permit 
the wheels to adjust themselves 
to irregularities in the road 
Trailers of a similar design but 
of lighter capacity are used for 
hauling over soft surfaces. This 
latter form of tractor, which has 
a capacity up to 50 tons, is pro- 
vided with large pneumatic bal- 
loon tires instead of solid ones. 
Since it is so rarely necessary 
to maintain traffic during the 
erection of a highway bridge, as 
is the case with most railroad 
bridges, a distinct trend is evi- 
dent toward the use of the canti- 
lever method of erection and a 
minimum number of falsework 
supports. As these bents carry 
heavy concentrated loads, they 
are usually made of steel and are 
in some cases adjustable. In the 
adjustable type, columns, struts, 
and diagonals are telescopic, so 
that they can be erected as 
bents of various heights and 
widths and thus used for many 
structures. These bents are 
equipped with hydraulic jacks 
for raising and lowering the 
load, and are supported on temporary foundations such 
as spread footings or piles. Where conditions make 
it desirable to use steel bearing piles for this purpose, the 
piles are driven through and connected to a heavily 
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Havu.tinc 65-Ton GrrperR UPRIGHT ON PNEUMATIC-TIRED TRUCK 
AND TRAILER 


This Type of Transportation Is Being Increasingly Used 


braced steel cage, which serves not only to hold the pees 
in their proper position but also to provide lateral 
stability for the pile foundation. 

Where a bridge is under construction in a location 
such that the steel can be shipped in barges directly from 
the fabricating plant to the site, it may be desira ble to 
start erection directly from a river pier. In sever 
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ases an ingenious use of the 
ierrick has been made. It 
is crected at the foot of the pier, 

i to the top, and there con- 
verted into a simple light traveler 
for cantilever erection. 


STAGE AIR COMPRESSORS AND 
T-TIGHTENING MACHINES 


With the increasing use of riv- 
ets up to 1'/, in. in diameter, 
made in some cases of manganese 
steel, thought has been given to 
the development of equipment 
capable of facilitating rivet driv- 
‘ng and reducing its cost. Until 
recently, the standard air com- 
pressor was designed to deliver 
air at a pressure of only 100 Ib. 
[his pressure was hardly suffi- 
cient to drive large-sized rivets, 
particularly those with a long grip 
and those made of alloy steel. 
It is not surprising that the com- 
pressors were thus often operated 
at a greater pressure than that 
for which they were designed, 
with a resulting increase in cost 
of maintenance and _ repairs. 
Later a second compressor or 
booster was connected to the first, 
raising the pressure to 150 Ib. 
he need of air pressure delivered 








a saving in power and a decrease 
in the maintenance costs of the 
rotating parts. 

Extensive changes have taken 
place in the type of motive power 
used for operating erection equip- 
ment. Steam, a flexible source 
of power but one that embodies 
many undesirable operating fea- 
tures, has largely given way to 
electricity. Electricity, in turn, 
has been replaced by gasoline to 
some extent. This is largely be- 
cause of the high cost of electrical 
installations, and variation in the 
characteristics of the current 
available in different places. 
Within recent years, low-com- 
pression oil engines and Diesel 
engines have been introduced for 
operating air compressors, hoist- 
ing engines, and tractor cranes. 
Economy of operation and flexi- 
bility in delivering power points 
toward their universal adoption 
in the future. 

Advances have been made in 
the reduction of accidents inci 
dent to steel erection. Accident 
prevention and safety have be- 
come important elements on 
every job. The use of hats made 
of hard-pressed material to pro 


it 145 to 150 Ib became increas- Guy Derrick TraveLters Erectinc Truss Span at tect the heads of the men, special 


ingly apparent, and within the RIVER PIER, NEW ORLEANS BRIDGE shoes with soles tough enough to 
past year the two-stage com- In the Foreground Is an Adjustable Steel Falsework resist the entrance of nails and 
pressor, designed for a pressure Bent Resting on Steel Bearing-Pile Foundations at the same time flexible enough 


of 150 Ib, has appeared on the 

market. No doubt this machine will eventually become 
the standard unit and lead to a more general use of high- 
pressure air for riveting. 

Another aid to riveting supplies mechanical means for 
tightening the fitting-up bolts used for holding steel 
members in place preparatory to riveting. The earlier 
type of machine functioned on the principle of a pneu- 
matic rotary motor. It was provided with a long handle 
lor application to the nut of the bolt, and it required two 
men for operation. The later type of machine, intro- 
duced recently, operates on the impact principle, strik- 
ing blows with a rotary motion. It can be operated by 
one man only. Both types of machine, by rapidly 
screwing up the nuts and drawing the various thick- 
nesses of metal tightly together, have proved to be great 
aids in reducing the cost of riveting. They constitute one 
ot the very few new pieces of equipment introduced in 
structural steel erection in recent years. 

The use of welding, both in erecting new structures 
and in reinforcing existing ones, has increased a great 
deal in recent years. This subject is very thoroughly 
‘iscussed in another paper in this symposium. 


SOME OTHER RECENT TRENDS 


More attention is being paid to weight in the design 
of t 


traveler derricks, and their members are being made of 

on steel. In many places pins and other forgings 
of heat-treated alloy steel. Attention has been 
the problem of reducing friction in rotating 
ie use of ball or roller bearings in the sheaves of 
in the derricks, and in the drums of hoisting en- 


ines, Th 


‘he use of anti-friction bearings has résulted in 
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to grip the steel, safety belts by 
means of which the men can tie themselves to the struc- 
tures, and special scaffolding, all combined with constant 
vigilance in the inspection of equipment, have played a 
large part in reducing accidents. 





IMPACT-TYPE BOLT-TIGHTENING MACHINI 


This Machine, Operated by One Man, Will Rapidly Screw Up the 
Nuts on Fitting-Up Bolts. The Earlier Form Was Provided with 
a Long Handle and Required Two Men for Operation 











City and County Planning Problems 


Indifference of Officials and Public to Future Needs Hampers Progress of Civic Betterments 


J)! "RING periods of economic stress, thoughtful 
persons make such plans as seem to promise 
future avoidance of present difficulties. Others ap- 
parently take no heed, but at the first opportunity 
hasten to repeat the speculative practices which have 
over-developed the suburbs of our cities and lowered 
established values in the central areas. As a means 
for correction, Mr. Bartholomew proposes that each 
city adopt a suitable constructive land policy looking 
toward rehabilitation of blighted areas while encourag- 
ing the citizens in each neighborhood to maintain 
existing building and zoning restrictions. Mr. 
Lewis's article, on the other hand, deals with regional 
and county, rather than municipal, planning, and 


concerns itself with the obstacles encountered by plan- 
ning projects conducted under work relief. The 
planning consultant must persuade local planning 
boards to sponsor projects and must follow them 
through the rather complicated channels necessary for 
WPA approval, with attendant difficulties. It is then 
discouraging to discover, as he often does, too few 
persons on the local relief rolls qualified to supervise, 
or in some cases even to man the work adequately. 
More active interest in planning on the part of federal 
and local officials and the public is highly desirable. 
These articles are abstracted from papers presented 
on January 16, 1936, before the City Planning 
Division at the Annual Meeting of the Society. 


The Future of Land Subdivision 


By HarRLAND BARTHOLOMEW 
MeEMBER AMERICAN Society or Crvit ENGINEERS 
EnoInNeeER, City PLtan Commission, Str. Louris, Mo. 


OR more than half a century the cities of the United 
F States have experienced an unprecedented growth. 
In 1870 the total population of the United States 
was 88.4 per cent rural and 11.6 per cent urban, while in 
1930 it was 43.8 per cent rural and 56.2 per cent urban. 
The total urban population was 10,095,000 in 1870 and 
68,955,000 in 1930. 

This remarkable increase in total urban population 
has produced many new cities and has expanded most 
of the existing ones. The subdivision of land for resi- 
dential use has become a familiar community activity. 
Civil engineers have found much employment in land 
subdivision work by surveying land and by the design 
and construction of water supply, sewers, pavement, and 
other utilities. What problems 
confront the engineer engaged in 
this type of work? If the engi- 
neer is to continue to render a 
useful service to society in this 
field he must acquaint himself 
with the broad social and eco- 
nomic trends which underlie the 
growth of cities and the condi- 
tions of life in urban communi- 
ties. The discussion which fol- 
lows is merely an attempt to in- 
dicate the more significant prob- 
lems and their implications. It 
will be the object of the Com- 
mittee on Land Subdivision of 
the City Planning Division to 
treat these problems more in 
detail and to suggest improve- 
ment in present practices. A 
set of conditions more challeng 


been performed in the past both by engineers and by 
landscape architects. In recent years, moreover, studies 
of low-cost housing involving resubdivision of land in 
slum districts and the preparation of community plan- 
ning schemes on vacant land have been undertaken by 
architects. The work in fact involves an integration of 
the best talent of all three professions. Land subdivision 
should take into account all the physical, social, and 
economic questions involved in each particular instance. 

What is the field of the engineer, the architect, and 
the landscape architect in the process of land sub- 
division? Frequently the engineer has been employed 
initially to determine the nature of the subdivision, to 
make the general design plan, and to design and supervise 
construction of improvements, 
with the architect and lands- 
scape architect employed sepa- 
rately by each lot owner. In 
recent years many large sub- 
divisions have been designed 
and built by landscape archi- 
tects, who employ engineers for 
design and construction of util- 
ity services. This practice has 
developed because of too many 
stereotyped plans laid out by 
unimaginative engineers who 
lacked a thorough understand- 
ing of what people want in home 
neighborhoods. Of course, 
much bad design can be at- 
tributed to landowners who em- 
ployed no professional services 
at all. 

It must be admitted, how- 





ing to the traditional resource 
fulness of the engineer has never 
before been offered. 

[The actual process of sub- 
dividing land into lots for build- 
ing purposes, that is, the prepa 
ration of subdivision plats, has 
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ever, that landscape architects 
have taken over an appreciable 
part of land subdivision work 
because of their more attractive 
designs and possibly also be 
cause of some saving effected in 
grading and utility costs. But 
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his there have been errors too. 

ere is room for endless discussion of 
the extent to which members of each of the 
professions should be responsible for 
land subsidivision. No one of the three 
should have an exclusive monopoly, and 
ne has yet demonstrated an exclusive 
talent for determining character and gen- 
eral design. There is room for much im- 
provement in this field. 

While the subdivision of land into build- 
ing lots is a determining factor in the form 
of cities, until recent years there has been 
no public control of its character, location, 
and extent. An over-supply of vacant lots, 
many poorly designed subdivisions, and in- 
stability of growth are the results. 


HOW MUCH NEW LAND SUBDIVISION IS 
NEEDED? 


[t has been predicted that the total popu- 
lation of the United States will become 
stabilized between 140,000,000 and 
145,000,000 within the next 20 to 25 years. 
[t has also been’suggested that decentraliza- 
tion of industry will take place. A recent 
study of industrial decentralization (Is In- 
dustry Decentralizing? by Daniel B. Creamer, Wharton 
School, University of Pennsylvania, Study of Popula- 
tion Redistribution, Bulletin No. 3) discloses that 75 per 
cent of the wage jobs in industry in the United States are 
concentrated in 200 counties. Locational trends indicate, 
however, that while industry may decentralize within 
the limits of a metropolitan community it will not be dis- 
persed into wide rural areas or small cities and towns. 

If we assume a national population of 145,000,000 in 
1960, this will represent an increase of only slightly over 
\8 per cent of the total population, according to the U.S 
Census of 1930. It is generally believed that the per- 
centage of increase in urban population will exceed the 
average total increase, and that the major part of urban 
population increase will occur in the metropolitan regions 
of large cities. And so it may be that we should antici- 
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LittLe Neck, N.Y.; Compare CLose SPACING oF Houses IN LEFT 


BACKGROUND WITH LARGER LOTS IN FOREGROUND 


pate an increase of about 25 per cent in the latter. But 
the present supply of vacant lots in large cities represents 
from 30 to 50 per cent of all the lots now used for build- 
ings. It would seem, therefore, that we need compara- 
tively little new land subdivision. However, since our 
cities are not satisfactory in character, we are still con- 
fronted with the problem of how and where new popula- 
tion in each city can be provided for to best advantage. 


WHERE SHOULD LAND SUBDIVISION TAKE PLACE? 


Approximately 50 per cent of the total urban popula 
tion is found in cities of less than 100,000 population. 
The problems of land subdivision in cities of less than 
100,000 population are quite different from those in the 
large metropolitan city. In smaller cities new popula- 
tion is usually provided for in new houses in the outskirts, 
whereas in metropolitan cities new popula- 
tion frequently finds accommodation in old 
houses, while new subdivisions in the out- 
skirts are designed for families of large in- 
come who move out from older districts. 
There is also considerable shifting of popu- 
lation within the metropolitan cities, 
whereas the population in smaller cities is 
relatively stable. There has been less land 
speculation and less premature subdivision 
of land into building lots in the smaller 
cities. Single-family houses on large lots 
have been the predominant form of resi- 
dential development in the smaller com- 
munities, which accordingly have had com- 
paratively few land-subdivision and hous- 
ing problems. 

The present general type of land subdi- 
vision practice in smaller cities is not unde- 
sirable and will probably continue. How- 
ever, better adjustment of streets to topo- 
graphical conditions and less rectangular 
street patterns would be advantageous. 
Modern land-subdivision control regula- 
tions should be adopted in all cities, par- 
ticularly where suburban growth is ex- 
pected. It is the object of a special com- 
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mittee recently appointed by the City Planning Division 
of the Society to prepare and publish a manual of modern 
land subdivision practice. 

Generally speaking, a city of less than 100,000 popu- 
lation is not so large but that the majority of its population 
can be housed in single-family dwellings of low population 





A Cut-pe-Sac Srreet tn Forest Huts, N.Y. 


rrees and Shrubs in Center Islands Improve the Appearance of 
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density without having abnormally long distances to 
travel to places of employment. A city of 100,000 
population housed in dwellings at the rate of four to the 
acre would occupy on the average 21.7 sq miles, of which 
the residential area would constitute only 40 per cent. 
Assuming that it is developed as a centralized city, a 
maximum traveling distance of less than three miles 
would be involved between home and business. Unques- 
tionably the desirable standards of housing now found 
in most of our smaller cities can be maintained by con 
tinuing to build single-family houses on large lots. 

When we come to consider the larger metropolitan 
cities, however, the situation is different. Smaller lots 
and higher population densities prevail, and yet the city 
is widely spread, necessitating long distances to travel. 
More intensive housing is found, such as flats, boarding 
houses, multiple dwellings, and hotels. Speculative 
practices have produced a chaotic mixing of building 
types. The older, centrally located residential areas are 
steadily losing population. Suburban districts are grow- 
ing in population, but too often the mistakes of over- 
crowding the land and poor building construction are 
being repeated. The important question is then whether 
to provide new land subdivision and buildings on the 
outskirts for the new population or whether to resub- 
divide the land and build new structures in the older, 
centrally located areas 

It has been suggested that the metropolitan cities 
should be broken up into a series of small self-contained 
communities separated by belts of open space. The 
Resettlement Administration proposes to build four 
such communities of from 1,000- to 1,500-family living 
units each. This is a worthy ideal but impossible of 
attainment for a whole city or any large part of it be- 
cause of the enormous cost involved, the dislocations that 
would be necessary, and the insurmountable political 
complications. There would very likely be as many in- 
conveniences and complications in such a community 
design as exist in the present city. Our present cities are 
unsatisfactory because of inadequate control of the use of 
land, but they are not impractical in form, and it is 
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therefore more logical to plan for a gradual rebuilding . 
their present structures. 
WHAT SHOULD BE THE FORM OF SUBDIVISION IN CITIES 


Lack of coordination between the developer, th: 
builder, and the financier has been the gravest error in 





A View IN Kou_er, WI1s. 
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past methods of subdivision and use of land in cities. 
In smaller cities the complete separation of developer, 
builder, and financier is not necessarily impractical, 
but this is an impractical ideal in a large city. In the 
Borovgh of Manhattan, New York City, less than 
per cent of the people own the homes they live in. The 
rend is the same in the older areas of all large cities 
The greatest opportunity for individual enjoyment in a 
large city comes from certain forms of community action 
This is particularly true in the matter of property de 
velopment. The individual is powerless to control his 
environment in a large city, but individual satisfaction is 
not promoted by overcrowding of land, instability of 
values, or wholesale shifting of population. 
Land subdivision in large cities should take place only 
after a broad pattern of community development and of 
population distribution has been determined. To build 
up suburban areas by the depopulation of older, centrally 
located areas is wholly impractical. Eventually some 
one must pay the bill. This practice will stop when all 
its costs are known. Land subdivision in large cities 
should consist largely of the resubdivision of land and the 
demolition of buildings in the older areas, where often 
the buildings are obsolete, city services cost two to five 
times the taxes levied, and social conditions are a menac« 


NEED FOR DEFINITE URBAN LAND PROGRAM 


The large American city is economically unsound be 
cause of inadequate planning, and there is need for a new 
approach to the whole problem of residential develop 
ment. Since it is impractical to completely rebuild our 
large cities, reorganization and reconstruction should be 
based on a constructive urban land policy embracing 
the following points: 


1. Limitation of the areas of growth in accord with actual need 


through control of all land subdivision. 
2. A high standard of building-code regulations for all but! 
ing development within all parts of a community, includ! 
suburbs 
3. A revision of zoning regulations in scale with know! 
supply and demand for each different class of property use 
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Rigid enforcement of sanitary laws and fire laws to insure 
ness in all classes of residential property. 

Removal of all obsolete structures 

Repair and renovation of buildings that are unsafe or unfit 
nan occupancy 


Reorganization of tax methods based upon actual use and 


Footways Provide Free Access for Pedestrians and Children 


earning power (and with some check upon harmful speculative 
practices) 

8. Comprehensive long-time housing program. 

). Organization of all residential areas into a comprehensive 
pattern of neighborhood units. 


European cities have long enforced urban land policies 
of this nature. American cities cannot longer afford to 
tolerate urban land policies based upon uncontrolled or 
inadequately controlled speculative forms of growth. 
Unfortunately space does not permit discussion of the 
several elements that have been outlined. However, the 
neighborhood unit has such a direct bearing upon the 
subject of land subdivision that a brief comment follows. 


THE IMPORTANCE OF THE NEIGHBORHOOD UNIT 


lhe predominant need in the rehabilitation and re- 
mstruction of the American city is a good environment. 
Securing a good environment within cities involves con- 
ideration of a new unit of land—a minimum area of 
ipproximately one-half square mile, although it is 
dificult to fix an arbitrary specification. Future land 
subdivision in the large American city should be based 
upon the development of such large neighborhood units, 
iorming part of a general community design. 
Nearly all residential areas have attempted to protect 
their environments through deed restrictions at times of 
tial development. Unfortunately most such areas 
were too small in size for complete protection of environ- 
so that when deed restrictions expired it was im- 
ossible to secure unanimous approval for renewal. 
he community is to protect and preserve its residential 
‘reas it must aid its citizens to organize their residential 
ireas into neighborhood units. In suburban areas this 
ill involve forming an organization of home owners for 
untenance of existing restrictions. In blighted 
it will involve rezoning, elimination of non- 
ng uses, and reestablishment of protective re- 
In slum areas it can be achieved only by 
e reconstruction. 
ition is needed to permit the organization of the 
il areas of a city into neighborhood units for 
of protection and improvement of environ- 
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mental conditions. Desirable neighborhoods in a city 
cannot be achieved by limiting individual action; there 
must be some new form of constructive action by ma- 
jority groups. It is difficult to predict what form of law 
will meet with the approval of the courts, but certainly 
there is no longer any doubt as to its desirability. 





Short Dead-End Streets Provide Vehicular Access to Houses 
PLANNED New JERSEY MUNICIPALITY 


In St. Louis it is estimated that approximately 40 of 
the 62 sq miles of city area will be devoted permanently 
to residential and supplementary uses. This area has 
been divided tentatively into 82 neighborhood unit areas 
in which it is hoped to arouse the interest of citizens in 
their common problems. Much of this area is now 
blighted. Its future is not bright unless there is (1) a 
well-enforced constructive urban land policy, and (2) 
some form of local organization in each neighborhood 
to see that desirable objectives are attained. 

The American city has been built upon the basis of the 
individual lot, regardless of its size or its suitability and 
regardless of the net result of a multitude of unrelated 
lot subdivision patterns. In recent years American 
cities have spent hundreds of millions of dollars attempt- 
ing to correct the evils of such methods—but without 
any attempt to change the methods themselves. Can- 
not we in America devise new forms of land subdivision 
which will provide better dwelling arrangements and 
better cities? 


A REALISTIC APPROACH TO PROBLEMS OF LAND SUBDIVISION 
AND HOUSING 


A genuinely realistic approach to the problem of land 
subdivision and housing in any city would involve the 
following steps: 


1. Determination of probable ultimate population. 

2. Determination of number of families in each income group. 

3. Estimate of number of families that could be accommo- 
dated in detached single-family dwellings on individual lots. 

4. Estimate of number of families that could be housed to best 
advantage in group housing or by some form of community plan- 
ning. 

5. Determination of most desirable pattern of population dis- 
tribution 

6. Determination of the extent to which present housing facili- 
ties are logical and satisfactory 

7. Estimate of amount of land subdivision 
single-family dwellings. 

8. Estimate of amount 
needed for group housing 

9. Preparation of a long-time land subdivision and housing 
program, with estimates of annual volume of construction needed 


needed for new 


of land subdivision or resubdivision 
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10. Creation of a local planning and housing authority to 
make the foregoing determinations and to aid in the preparation of 
detailed standards and designs for individual projects. 


In a metropolitan community such as New York, 
Philadelphia, or St. Louis, where the area of urbaniza- 
tion overlaps state boundary lines, a separate planning 
and housing authority would be necessary in each state. 

Our cities are badly planned because the whole proc- 
ess of land subdivision and dwelling construction lacks 
direction and has never been related to the public need. 
On the contrary it has been motivated by a speculative 
market less concerned with desirable standards than 
with profitable returns. There will be just as much re- 
turn for private enterprise in a properly adjusted program 
of land subdivision and housing as in present hit-or-miss 
methods, and there should be far more stability for the 
building industry. 

Practical problems to be dealt with in each city or re- 
gion according to local conditions are population density, 
pattern of neighborhood unit areas, street arrange- 
ment, block sizes, lot sizes, open-space areas (parks, 
playgrounds, and institutional areas), amount of local 
commercial area, and standards of community planning. 

Population density requires far more study than has 
yet been devoted to it. In many small cities it is now 
regulated quite satisfactorily through zoning ordinances. 
Most cities, however, either have permitted unlimited 
population density throughout much of their area or 
have adopted standards that are wholly unreasonable. 
This matter is essential and must precede the establish- 
ment of land subdivision and community planning regula- 
tions. 

The standard of eight houses to the acre now being 
used in England is a reasonable, even a generous stand- 
ard for the majority of American cities. In general, our 
cities have less density than this in outlying areas but 
more in central areas. Each city should plan in accord- 
ance with existing and probable future conditions, but 
the abnormal densities that prevail in certain speculative 
practices should not be permitted. Even the Public 
Works Administration's Housing Division has fallen into 
the error of fixing too high a population density in its 
projects because of presumed economy. High land 
values do not constitute any excuse for overcrowding the 
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land, which merely creates new problems in the attempt 
to evade existing ones. Land values, assessments, and 
the location of different types of dwelling construction 
must be adjusted to secure a balanced arrangement. 

At four houses to the acre, a city of 100,000 popula- 
tion can be accommodated within an area of less than 
three miles radius. At eight houses to the acre a city of 
500,000 population can be accommodated within an area 
of less than 7.5 miles radius. These figures, which are 
based upon assumptions of 4.5 persons per house, no 
large unoccupied areas, and 40 per cent net area of land 
used for residential purposes, demonstrate that there js 
no need for tall tenements or small houses on small lots, 
Most of the population can be accommodated in smal] 
cities in detached single-family dwellings on lots of 50 by 
125 ft or the equivalent, and in larger cities, in de- 
tached single-family dwellings on lots of 50 by 100 ft or 
the equivalent. Where population is provided for in 
flats or tenements, the population density rarely need 
exceed double these densities, that is, 72 persons per acre 
net or 54 persons per acre gross. More land area for 
flats and tenements would be desirable for the occupants, 
for the owners, and for the city. 

Careful planning of subdivisions will reduce the area 
normally given to streets, save costs of maintenance, and 
produce more livable conditions, as was demonstrated by 
Russell V. Black, M. Am. Soc. C.E., in a special study 
published in the report of the New Jersey State Planning 
Board. 

While the use of the individual lot is desirable for de- 
tached single-family dwellings, its desirability for more 
intensive forms of dwellings is questionable. The studies 
of Henry Wright have demonstrated the superior advan- 
tages of community planning in the field of low-cost hous- 
ing. It is difficult to suggest any standards of develop- 
ment in this field other than the necessity for keeping 
population density within reasonable limits. The success 
of community planning schemes is dependent upon care- 
ful design, adequate open spaces, and prevention of 
speculative abuses, and its advantages need not be con- 
fined to low-cost housing projects. Our cities can be 
recreated by cooperative neighborhood action and the 
introduction of new types of community facilities and 
improvements, and it is even conceivable that numerous 
economies can be thus achieved. 


Planning Programs Limited Under Work Relief 


By Harotp M. Lewis 


MeMBER AMERICAN Society or Crvit ENGINEERS 
ENGINEER AND PLANNING CONSULTANT, REGIONAL PLAN AssocraTIon, INc., New York, N.Y. 


ning projects being carried out by the Works Prog- 

ress Administration, this is very largely a story of 
what might have been. On the other hand, state plan- 
ning with work relief forces has been effectively estab- 
lished throughout the country with the aid of the Na- 
tional Resources Board and its successor, the National 
Resources Committee. 

On the first of November 1935, the outlook for any 
additional planning under work relief looked rather hope- 
less. Available funds were rapidly being allocated to 
other types of projects, and planning projects continued 
to be shuffled back and forth between state and federal 
agencies without making any substantial progress. Then 
a life-line was thrown out to state planning in the form 


| N so far as it relates to county and municipal plan- 


of a nation-wide project, sponsored jointly by the Na 
tional Resources Committee and WPA, to provide nu- 
cleus staffs for state planning boards. ‘ 

December 1, 1935, was the latest date originally set lor 
approval of new projects, but about that time the tide 
began to turn for county and municipal planning projects. 
It developed that such projects could still be submitted 
and for the first time Washington relief officials evidenced 
active interest in having projects of this character set up 
to provide work for technical and clerical relief cases. 


TYPES OF PLANNING AND THEIR PROGRESS UNDER FEDERAL 
WORK RELIEF FUNDS 


A complete list of the various types of planning that 
are being promoted with the aid of federal funds follows 
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National planning, as represented by the work “EW YORK 
of the National Resources Committee and the previ- Outchess ° 
ous National Planning Board. Nassau aauaiaaiaa 
» Regional interstate planning, as represented Orange * 
by the Pacific Northwest Regional Planning Com- Rockland 
mission and the New England Regional Planning Putnam No Projects Started 
Commission, Suffolk 
State planning, as carried on by planning mS per rap rererpeerenprrrertererrtn 
boards in 46 states. 
. . ‘ . New York City VIELE 4 vt z 44 yi 2 CQ 
t. Metropolitan regional planning as carried on $763,119 $4,230,110} 
by the National Capital Park and Planning Com- ~*~ 
mission and in a few of the other metropolitan areas. vee —o 
County planning. wae 
6. Municipal planning. 
Middlesex 
Steady progress has been made in state —“enmouth 
planning. At the close of CWA there were = “ors j LEGEND | 
37 boards functioning; in December 1935 _ Passaic sgoue cease secsessessesneess EEE Planning Projects 
there were 46; and it is safe to predict that Sominet fz | | || [ZZ Closely Related Projects 
these will all continue under the nation-wide Union (0/111 Citi ts 11/1) 
WPA project. CONNECTICUT Ball 
Fairfield * 


Unfortunately complete data for a nation- 
wide analysis of county and municipal plan- 
ning are missing. Neither the National Re- 
sources Committee nor WPA could supply 
complete figures at the close of 1935 on 
either the cost or the number of such projects. 
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Fic. 2. Funps ExpenpED ON WorK RELIEF PLANNING AND ALLIED PROJECTS 
In New York City and Environs as of January 31, 1935 


The Regional Plan Assoc:ation has, however, compiled 
figures for New York and its environs, where about 
12,000,000 of the country’s population is concentrated. 
The region covers all or parts of 17 counties outside of 
New York City, which itself contains five counties. 
Fig. | shows the location and relative activity of this 
metropolitan area under the two earlier forms of work re- 


lief administration. 
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Fic. 1. New York Crry anp ENVIRONS 


Progress in County Planning with Work Relief Forces 
Civil Works Administration and the Temporary Emer- 
ncy Relief Administration, as of August 1935 





Up to January 1, 1935, New York City and 13 of the 
suburban counties had completed planning studies by 
state, county, or municipal agencies involving CWA and 
TERA (Temporary Emergency Relief Administration) 
appropriations of about $1,174,000. In the other four 
counties no planning projects had been set up. In the 
region as a whole additional projects, not strictly plan- 
ning but related thereto, involved an expenditure of 
about $4,553,000. These expenditures are graphically 
illustrated in Fig. 2. 

Considering county planning alone in the 17 suburban 
counties, the following figures show the trends under the 
various relief agencies: 

Under CWA, 7 counties had county-wide planning 
projects. 

Under TERA, 7 counties had county-wide planning 
projects, including 5 of the above and 2 new counties. 

Under WPA, only 2 counties had projects in operation 
by January 16, 1936, but projects in 2 additional counties 
had been approved by the Federal Coordinating Com- 
mittee. The status of these projects is shown in Table 
I. 

New York City carried out a number of planning 
studies under CWA. Under TERA a city-wide study 
was set up under the Mayor's Committee on City Plan- 
ning (Fig. 3), and this has been continued under WPA 
with an allotment of $700,000. 


DIFFICULTIES IN SECURING ADEQUATE PERSONNEL 


Under CWA, where need of a job was the only quali- 
fication required, it was possible to secure high-grade 
professional and technical services, and it was generally 
possible to select suitable supervision. Under the work 
divisions of the various state emergency relief boards and 
their successor, WPA, only those eligible for home relief 
have been available as workers. A very limited percent- 
age of supervisors has been obtainable from the relief 
rolls, but in many cases it has been impossible to get a 
sufficient number of such men assigned. 

This situation, of course, has varied widely in different 
parts of the country. In the metropolitan areas it has 
often been possible to obtain architects, engineers, and 
landscape architects who, through their special training, 
have been able to make real contributions to planning 
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projects. After a nucleus of such men has been formed, 
the rest of the staff can be organized effectively from 
persons having clerical, statistical, and stenographic ex- 
perience. Economists, writers, artists, social workers, 
realtors, and other groups have also made important con- 
tributions on staffs of planning projects. 
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Fic. 3. How New York Crry Uses Its LAND 
Predominant Usage by Blocks as Determined by the Mayor's 
Committee on City Planning from Information Collected by the 


1934 Real Property Inventory 


In the smaller cities the problem has been more diff 
cult. While it may have been possible to gather a 
fairly satisfactory working staff, the provision of ade 
quate supervision has been difficult. Regular technical 
employees of municipal departments have had to be de- 
pended upon, and it has been exceptional to find anyone 
with a real conception of how to go about the job. 

In the rural areas it has been very difficult indeed to 
find either a working staff or supervision to justify set- 
ting up a project. The few professional and technical 
men in such communities seem to have 


been able to keep off the relief rolls, and TABLE I. PrRoGRE 
AND ENVIRONS UNDER THE WORKS PROGRESS ADMINISTRATION, 


in several cases projects that were suc 
cessfully operated under the CWA have 
had to be abandoned at its close. . 


WIDE VARIETY OF SUBJECTS FOR PLAN 
NING PROJECTS 


ERA Planning 
Project 


There has been considerable confu- 
sion as to what constitutes a desirable _ 
planning project, particularly in state =~ L 
and county planning, which are rela- — | 
tively new. The newer types of plan- 
ning have spread out to cover a wide 
range of subjects, including engineer- 
ing, architecture, economics, social “°" 
problems, finance, administration, taxa- 
tion, and others. It seems likely that 
from this list there will emerge a more 


Hudson 


Middlesex 


Monmoutt 


restricted group of subjects on which , , 


state and county planning should con- = — 
centrate. [wo contributions toward .. -— 


RPA Sample 
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WPA Project | 
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The metropolitan types of regional and municipal 
planning have dealt primarily with problems of trans- 
portation, land uses, zoning, subdivision, and recreation. 
All the various types of planning embrace the following 
stages: 


1. Gathering facts bearing upon the physical development of 
the area 

2. Subjecting these facts to careful scrutiny and analysis 

3. Drawing up constructive suggestions in the form of a com. 
prehensive plan 

4. Keeping this plan before the officials and citizens making 


important decisions affecting the community's growth. 


A work relief organization under present-day condi 
tions cannot be expected to advance beyond the second 
of these four stages, that is, the gathering and analysis of 
facts. However, this type of work is essential, particu- 
larly in a community where official planning is new and 
the groundwork is still to be laid. Where official plan 
ning boards are well established, are provided with budg 
eted funds, and have either a full-time staff or the ser, 
ices of a consultant, more can be done. In such cases 
the work may include drawing up at least parts of a com 
prehensive plan, but even so it is necessary to lean upon 
the permanent staff and consultant for most of the con 
structive planning. In a smaller community a single 
man as resident planner or secretary of a planning board 
can make great progress with the aid of a few men as 
signed from the work relief rolls. 


OBSTACLES TO APPROVAL OF WORK RELIEF PROJECTS 


The fundamental obstacle in getting planning projects 
approved by the various work relief administrations has 
been the fact that no recognition was given to them as 
such in the procedures prepared by the federal officials 
This matter was discussed by the City Planning Division 
meeting in January 1935, and its executive committe 
was authorized to call it to the attention of the officials 


ss CHART OF COUNTY PLANNING Projects IN New York City 


AS OF JANUARY 16, 1936 
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nICID al ishington. This was done but the difficulty was sponsored planning projects and have been successful in 
tra: effectively overcome. With the aid of the Na-_ getting official county endorsement 
ation 11 Resources Committee I hope it soon will be. As a result, county planning projects have been sub 
lowing bably the most serious obstacle has been the large mitted to the WPA in all but two of the 17 suburban 
¥ er of steps necessary between drafting a project counties in the New York region. One of these with 
putting it into operation. The following list of re drew its project because of inability to find suitable per 
— « ments is probably not com- 


but will serve as an illus 
n 
Official sponsorship and a 


making il contribution by the sponsor 
Approval by the local WPA 


condi . , 
x Approval by the state WPA of- 
second 
: where it is referred to the state 
ysis ol nator of statistical and profes 
articu | projects 
w and { Approval in Washington by the 
: plan rdinating Committee of the Cen 
budg Statistical Board and WPA 
P ser Approval by the National Re 
Committee, to which some 
cases 
con not all planning projects are re 
a com . . 
by the Coordinating Commit 
l upor 
oer 6. Final approval by federal 
single WPA 
board Presidential approval 
en as 8 Approval by the Comptroller 


ral and allocation of funds 
Back to the state WPA, where 
CTS idministrator finds himself 
wamped with approval projects in 





aaron ; of available funds. 
ne bes Back to the local WPA office 
“) - tate funds have been allotted © Acro Service Corporation 
vielen an gree of men to here FAIRVIEW VILLAGE, NEAR CAMDEN, N.J., A FEDERAL WaR-INDUSTRY DEVELOPMENT 
ponsor for operation of the project. 
mitte 
fficials If these eleven steps only were necessary for each proj- sonnel on the work relief rolls. To bring about these re 
ect, the situation would not be altogether impossible, but sults, an intensive field campaign by the Regional Plan 
iiter reaching Washington some projects are sent back Association was required, lasting over a year. This in- 
the sponsor with a request for additional information, dicates the amount of educational work necessary to get 
| have to start out all over again. Onthe return trip official backing of planning projects and to get them 
the same tedious route has to be followed, with perhaps drafted along reasonable lines. 
ther interruptions. Undoubtedly there has been a lot of careless and am- 
[his complicated procedure was established to provide biguous work in preparing project applications, and I do 
thorough check on the suitability of projects and toen- not mean to imply that the return of applications to 
sure that nothing is approved which is not desirable or their sponsors for correction was not in many cases justi 
vhich duplicates another project. But in this attempt fied. I do believe, however, that in many other cases it 
entralize all final decisions in Washington, I believe was the result of needlessly involved regulations, lack of 
that much speed and efficiency have been sacrificed. If understanding on the part of individual members of the 
he selection of suitable planning projects in each of the reviewing staffs, and over-centralization of authority. 
; states had been left to the state planning boards, with the ? ee a deh) ee Sere 
- operation of regional planning organizations where a Se a a Honk 
they existed, I believe a far simpler and more effective The Federal Coordinating Committee has ruled that 
= m could have been established. planning projects are statistical in character, and has 


set up special requirements for data to be submitted 
therewith. The special information required for such 
bstacles and delays cannot, however, be laid to projects was apparently aimed primarily to cover real 
machinery, for there have also been serious ob- property inventories, traffic censuses, and other compli 
resulting from the lack of interest and understand- cated field surveys. The Regional Plan Association 
local officials. The Regional Plan Association, for pointed out both to the Coordinating Committee and to 
ple, has made strenuous efforts to have county the National Resources Committee that planning deals 
ug boards set up throughout the New York Metro- only incidentally with statistics and that many of the 
Region and to have such boards sponsor projects questions asked did not apply to planning projects. 
p in accordance with the association's standards. Nevertheless, the Coordinating Committee ruled that a 
cases the county officials have been very reluc- planning project is a statistical project and that therefore 
establish such boards, and the expedient was every question must be answered, not only for the proj 
lopted of creating committees for planning ect as a whole but for each of the items covered in its pro 
such counties, made up of officials and leading gram. As a result, practically every planning subject 
These groups have in many cases drafted and submitted up to the time of the ruling was returned. 


[ALS OF MUNICIPAL SUBDIVISIONS SOMETIMES REMISS 
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Planning projects should be defined as a separate 
group, and separate instructions should be drawn up for 
their preparation and approval. In line with this, the 
Regional Plan Association urged upon the federal emer- 
gency relief administration that manuals of procedure 





STATION PLAZA AND APARTMENT TOWER, Forest HILLS 
GARDENS, N.Y. 


be issued by them for planning projects, and submitted 
drafts of such manuals—one for county planning and one 
for municipal planning. These were favorably received, 
but as WPA was then being organized, they were not 
acted upon and were somehow lost in the shuffle. If 
work relief is to be continued through another year, I 
hope that this situation can be straightened out. 

One of the steps taken by the Regional Plan Associa- 
tion to promote the coordination of county planning proj- 
ects was to prepare standard legends for base maps, to be 
used for presenting planning data. The field work in- 
cluded drafting tentative planning projects to fit each 
county where such projects were under consideration. 
These drafts were turned over to the local planning 
board as a starting point in its deliberations. The asso 
ciation also supplied sample forms and schedules for the 
collection and presentation of data. 

In no case has a county organization arbitrarily taken 
this material and submitted it, but rather has used it as a 
starting point in preparing the application and adapted 
it to its own use. Asa result, the county planning proj 
ects in the New York region will be along mutually simi 
lar lines. Base maps that are being prepared will be 
similar in scale and symbols; surveys of existing land 
uses will be broken down into similar classifications. 
rhus there will be a real coordination in county planning 
which should make the results much more useful to the 
regional and state planning boards in New York and New 
Jersey than would otherwise be the case. 

An important part of the association's activity is to 
interest county officials in the establishment of planning 
as part of the county’s permanent organization, with ade 
quate financial support. It is also hoped that the work 
relief officials can be convinced of the desirability of 
planning projects, both to promote better development 
of the various areas and to supply information for judg- 
ing the merit of construction projects advanced for con 


sideration either by WPA or PWA. 


SOME DISCOURAGING EXPERIENCES 


Some of the discouraging experiences which have been 
brought to my attention may help to illustrate the handi 
caps under which work relief planning has labored. 
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A study of government and department statistics in 
the municipalities of a county was being made by an 


= 


official planning commission under the local emergency 
relief administration. Statistical data showing the costs 
of various departmental services had been completed for 
about 30 of the 70 municipalities when WPA came into 
existence. Application to WPA for funds to complete 
the project was disapproved because it overlapped a sta- 
tistical study which the state planning board intended 
to make but which had not yet been started. The sim- 
plest way would have been to exclude this county from 
the state project. 

Any projects involving a house-to-house canvass are 
being arbitrarily ruled out, although a year ago real 
property inventories made in this way were being carried 
on extensively and municipalities were urged to apply 
for such projects. 

Instructions issued jointly by the National Resources 
Committee and WPA for setting up state planning proj- 
ects as part of the nation-wide study, specified that they 
should be submitted at once on WPA Form 301 and 
placed in operation at the earliest possible date. In the 
case of a certain state, final approval by the state office 
of WPA was granted on November 29, 1935, and the 
staff, previously under the local emergency relief admin- 
istration, was transferred to WPA on December 1. On 
December 18 the state WPA office advised the planning 
board that they had received a WPA bulletin dated Nov- 
ember 30, advising that all such state planning projects 
must be submitted on a new WPA Form 330, which the 
state office had never received and had known nothing 
about. As a result no new men could be assigned and 
things were at a standstill until such time as it was pos- 
sible to cut the red tape. 


CONCLUSIONS 
The conclusions to be drawn may be considered in 
three groups, classified according to the officials and in- 


dividuals affected. 
As regards WPA and other relief officials: 


1. Special instructions and procedures are needed to cover 
planning projects. 

2. The National Resources Committee should be depended 
upon for intensive review and coordination of state planning 
projects. 

3. State planning boards and regional planning organizations 
should be used for the intensive review and coordination of county 
and municipal planning projects. 

4. The review of planning projects by the federal offices should 
be primarily to ensure a balanced program from the point of view 
of expenditure and supply of the different types and amounts of 
employment needed. It should not attempt to review minor 
details. 


As regards state, county, and municipal local officials 


1. Planning projects are most effective when under the super- 
vision of official planning boards with a regular staff and funds 

2. Planning projects can complete much preliminary anc 
tedious fact-finding work invaluable in the later preparation of 
comprehensive plans. 


As regards the general public: 


1. Planning is a sound investment of man power and money 
as it shows how to prevent the needless waste of unplanned de- 
velopment and makes possible a progressive and useful public 
works program and the preservation of existing values. 
2. The establishment of official planning boards 


ed 


appropriation of funds to take care of routine work and exper 
supervision will establish planning on a permanent and stad 
Janning 


basis, and will guarantee effective results from work relief | 
projects. 





oO. 3 


Ss in 
y an 
ency 
~osts 
i for 
into 
plete 
, Sta- 
nded 
sim- 
from 


5 are 

real 
rned 
pply 


urces 
proj- 
they 
and 
n the 
office 
1 the 
[min- 

On 
ining 
Nov- 
jects 
h the 
thing 
| and 
} pos- 


ed in 
id in- 


cover 


ended 
Anning 


lations 
sounty 


should 
f vie “ 


ints of 





Reports of Society Committees 


Presented at the Annual Meeting of the Society in New York on January 15, 1956 


Committee on Salaries 


By E. P. Goopr 1cu, Chairman 


MEMBER AMERICAN Society or Crvit ENGINEERS 
ConsuLTING ENGINEER, New York, N.Y. 


URING the year 1935, the activities of the Com- 
mittee on Salaries shifted from the field of wel- 
fare work, which had been occupying part of its 

efforts, back to salary investigations exclusively. These 
consisted of: 


Collection of data, as to: 

a) Engineers’ unemployment ratio 

b) Actual salary rates received when employed 

Analysis of salary data to determine: 
(a) Comparisons with previous years 

(b) Salary increase increments and dominant rates in actual 

use 

c) Relation between salary and experience 

d) Relation between salary and various economic factors 
Assistance, by furnishing salary data, to: 

a) Individuals and groups of engineers 

b) Governmental agencies 


During the year, the total salary inquiries and follow- 
up letters and telegrams numbered 3,580. 

Unemployment data concerning the graduates of 231 
colleges and universities located in 40 states are combined 
in Table I (extracted from Journal of Higher Education, 
Vol. VI, No. 7, Oct. 1935). 

For the nation as a whole, of the class of 1934, 63 
per cent of the graduates in education secured teaching 
positions, 66 per cent of the graduates in engineering 
obtained employment, 81 per cent of the graduates in 
business training got jobs, and practically all the gradu- 
ates in medicine continued their advanced preparation 
for their profession (Journal of Higher Education). 

In 1934 experiences of some University of Michigan 
graduates are shown in Table II (extracted from Michi- 
gan Alumnus Quarterly Review, Winter, 1935). About 86 


Taste I. EmpLoymMent Status or 1934 CoL__ece GRADUATES 
RAPHIC Tora. PERCENTAGE DISTRIBUTION OF GRADUATES 
INS No oF 
s GRADt 
ATES Full- Part- No Taking Unac 
time time Em Graduate count- 
Em Em- ploy- or Pro- ed for 
ploy- ploy- ment fessional 
ment ment What- School 
ever Courses 
2 (3) (4) 5) 6) 7) 
MEN GRADUATES 
1,823 42.7 9.3 22.8 23.8 1.4 
2.616 50.5 6.2 16.6 22.1 47 
4417 56.2 12.7 10.5 16.3 42 
2,235 64.5 8.6 10.1 15.3 1.5 
130 63.8 7.1 8.7 14.4 6.0 
2,021 55.1 9.6 13.5 18.4 ) 
WOMEN GRADUATES 
1,207 44.1 7.9 21.8 20.8 5.4 
i 493 50.3 7.3 22.1 15.2 5.2 
156 57.9 12.0 16.6 9.2 4.3 
2,687 71.3 4.6 12.9 7.6 3.6 
aes 605 51.1 6.6 25.7 14.7 2.0 
a 9,148 58.3 8.2 17.7 11.6 4.2 


per cent of the employed lawyers reported that they were 
working as lawyers. The corresponding percentage for 
dentists was 90. 

Of the engineers only 50 per cent of those employed 
reported that they were engaged in engineering. The 
next largest group, 8.5 per cent, were doing clerical work; 
the skilled trades, unskilled labor, work as foreman or 
shop superintendent, and selling came next in order, 
accounting for 23 per cent in all (Michigan Alumnus 
Quarterly Review, Winter, 1935). 

More than 85 per cent of the employed business ad- 
ministration school group were engaged in business oc- 
cupations, but the one reporting highest earnings was a 
superintendent of highway construction, and the one 
with lowest earnings was farming (Michigan Alumnus 
Quarterly Review, Winter, 1935). 

Salary experiences for some of these groups were as 
shown in Table III (Michigan Alumnus Quarterly Re- 
view, Winter, 1935). 

From original sources, the committee learned that dur- 
ing 1935, 43 state highway departments paid $36,663,051 

to 19,588 engineers on their rolls. The states for 
which data were not furnished in time for this report were 
Georgia, Louisiana, Maryland, Ohio, and Tennessee. 

Some relative statistics for 1935 and 1934, as compared 
with 1929, are shown in Table IV. As to the pay of the 
top men in the highway departments of 43 states in 
1935, ten were higher than in 1929, seven were the same 
as in 1929, ten were higher than in 1934, and fifteen 
were the same as in 1934. 

In 608 counties heard from throughout the United 
States, 169 employed no engineer. In 434 counties the 
1934 salary ranged from $5,000 to $200, with an average 
of $2,187. Based on meager data for county engineers’ 
salaries for 1935 compared with 1934, 10 per cent were 
lower, 47 per cent were the same, and 43 per cent were 
raised. Other data on these inquiries are given in Tables 
V and VI. 

In one instance it was stated that the engineer received 
$8.00 per day when on regular road supervisory work and 


TABLE II. UNEMPLOYMENT STATISTICS FOR 1934 BY 
OCCUPATIONAL GROUPS 
University of Michigan, Classes of 1932 and 1933 Combined 


PERCENTAGE OF PERCENTAGE OF 


Group UNEMPLOYMENT Group UNEMPLOYMENT 
Forestry 0 Music 29 
Law 5 Architecture 33 
Dentistry 5 Literature 40) 
Business Administration y Holders of master's degrees 15 
Engineering 16 Holders of Ph.D.'s 10 
Teaching 20 


Taste III MEDIAN RANGE OF COMPENSATION FOR 1934, 
UNIVERSITY OF MICHIGAN 


Classes of 1932 and 1933 


Teachers $751 to 1,000 Business 1,496 average 
Literature, etc 1,001 to 1,250 Music 1,000 average 
Engineering Forestry 2,132 average 
Class of 1932 1,250 average Holders of master's 
Class of 1933 1,001 to 1,250 degrees 
Law Men, class of 1932 1,501 to 1,750 
Class of 1932 1,251 to 1,500 Class of 1933 1,251 to 1,500 


Class of 1933 1,001 to 1,250 Holders of Ph.D’s 2,001 to 2,500 
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< per day while surveying. This differentiation 
raises several mental queries. 

résumé of the data collected by the committee as to 
y ranges during the years 1934 and 1935 for men 
loved in different branches of the profession is given 


1 in Table VII. 
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engineer of the state highway department or that of the 
highest-paid engineer executive, with the total engineers’ 
annual payroll. A statistical analysis was made of the 
several salaries compared with the trend line of best fit, 
and the formulas derived for several commonly used 
statistical factors are as shown in Fig.3. In addition, the 
standard deviation and standard error 
were determined. Both of these sta- 
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tistical measures were found to indicate 
that a good correlation exists when the 
three largest salaries are omitted. 
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4 | on 2S 2 ORE EE EG A Data were also collected and studied 
| TT t with respect to the correlation between 
“ t T 7 } age and salary of over 8,500 examples 
+ of chief engineers, during the period 
| between 1910 and 1930. The results 
| —" | are shown in Fig. 4. 
—Tttttseo | | | Other studies were also made to show 
—s ; ; o- the correlations of the salaries of the 
‘ { chief engineering executives of state 
$ 1/2004 | highway departments with state popu- 
tt | lation, value of work in hand (1929 data) 
] oo a —— $900 | | total taxes paid in state, per capita state 
rT | wealth, relative “‘living levels” (recom- 
man i Oar ate puted data from the Wharton School, 
iii | })CUUniversity of Pennsylvania), and in- 
2253 4 5 678910 15 20 25 30 40 50 60708090100 150 200 250300 Come per capitaby states (Brookings 
Number Employed at Each Salary Rate " . 
Institute data). 
6. DistripuTion oF 1,400 SALARIES OF ENGINEERS IN ONE ORGANIZATION, The state factors for the “plane of liv- 
PLOTTED LOGARITHMETICALLY ing’’ (weighted for county populations) 
were computed from data provided 
Beginning July 1, 1932, federal employees were sub- by the Wharton School and are shown in Table VIII. 
jected to a salary reduction under the Economy Act of In connection with studies looking to the eventual 
June 30, 1932. The periods during which salary reduc- formulation of practicable working salary classifications, 
tions were applied, were as follows: many collections of actual salary data were analyzed. 
Two such graphical studies are shown in Figs. 5 and 6. 
i | nt, to a Syarecat (rth favoust) ‘The committee is cooperating in a salary study of 
\ ur 1932, to June 30, 1935 10 per cent (without furlough) engineering positions in all municipalities in New York 
aries were restored to 100 per cent April 1, 1985 State. Approximately 75 replies were received up to 
_e > ve O25 
The act of February 13, 1935, provided that after the end of the year 1935. 
March 31, 1935, there should be no reduction. TaBLe VII. Crvm ENGINEER SALARY RANGES, 1934 AND 1935, 
Among the correlation studies made was one (Fig. 1) BY PosITIONS 
- which showed the relation between the salaries of the Posit10N SALARIES 


city engineers or of engineer executive heads of large 
ity departments and the populations of the cities (1930). 
{nother study (Fig. 2) compared the salary of the chief 


eLe IV. INDEX NUMBERS FOR ENGINEERS, BASED ON 1929 
FIGURES, FROM 41 STATE HIGHWAY DEPARTMENTS 
ITEM 1935 1934 1929 
tal engineers’ payrolls 130 113 100 
tal number employed 136 129 100 
Pay of top man 87 82 100 
west rate of pay 101 99 100 


PERCENTAGE OF COUNTIES WHICH 
REPLIED BY STATES 


rABLE V 


PERCENTAGE PERCENTAGE 


REPLIES STATE REPLIES 
69 Virginia 32 
50 Washington 29 
49 Oklahoma 28 
46 Ohio . - 
42 Montana 25 
37 
33 General average 22 


SALARIES OF Two TypicaL County ENGINEERS IN 


DIFFERENT STATES 


AR ENGINEER A ENGINEER B 
$2,200 2,000 
134 2,400 2,133 
a 2,500 2,200 
3,000 2,400 





200-— 5,000 
2,700-25,000 
3,380—-17,500 
1,800-—20,000 
3,600-18,000 
3,000—13,500 

0-20,000 

up to 75,000 


County engineers 

City engineers and chief engineers of large city departments 
State highway chief engineers 

City managers who were engineers 

Railroad chief engineers 

Public utilities chief engineers 

Consulting engineers 

Executives who were engineers 


TABLE VIII. Factors FoR PLANE OF LIVING, BY STATES 
Based on Total United States = 100 
Alabama 27.4 Nebraska 117.0 
Arizona 57.7 Nevada 108.1 
Arkansas 29.4 New Hampshire 110.7 
California 151.6 New Jersey 134.1 
Colorado 100.6 New Mexico 34.7 
Connecticut 137.4 New York 151.3 
Delaware 104.8 North Carolina 28.2 
District of Columbia 193.0 North Dakota 73.0 
Florida 1.2 Ohio 114.5 
Georgia 31.9 Oklahoma 59.6 
Idaho 75.5 Oregon 112.4 
Illinots 145.6 Pennsylvania 107.4 
Indiana 100 .8 Rhode Island 121.3 
lowa 117.6 South Carolina 21.1 
Kansas 104 4 South Dakota 90.5 
Kentucky 7.8 Te elias 3 4 
Louisiana 40.1 — - - 
Maine 95.4 Texas 8.6 
Maryland 91.8 Utah o0.8 
Massachusetts 136.4 Vermont 106.2 
Michigan 113.5 Virginia 46.4 
Minnesota 108.2 Washington 122.8 
Mississippi 21.1 West Virginia 53.0 
Missouri 101.4 Wisconsin 118.9 
Montana 83.8 W yoming 94.7 
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During 1935 the committee furnished data to assist 
in establishing proper salaries for the following typical 
cases: 


City engineer 

Executive engineer on very large project 

State highway bridge engineering division 

Lower grades (for Federal Resettlement Administration) 
Complete engineering organization for a small city 
Complete engineering organization for a small state 

A private holding company 

A large subway engineer group 


Among many examples of the “human interest”’ 
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features which came to the attention of the committee, 
the following are of note: 

“John Doe was Highway Supt. in 1933 to 1934. He 
got $210.00 per month and had to haul the commissioners 
from place to place. This is the only Engineer we had 
hired in our county.” 

“We wish to advise that we pay our engineer and 
fireman at the County Jail $1,000 a year and the one at 
the County Garage $1,080.00 a year and the one at the 
County Sanatorium $1,620.00 a year.” 

“The only engineer in my employ is my wife—she 
engineers our home. She's not on a salary but gets 
whatever she can dig up. Deputy County Clerk.” 





COMMITTEE ON STUDENT CHAPTERS 


THe ComMMITTEE on Student Chapters retained its 
existing general plan of organization, Col. Glen E. 
Edgerton of the U. S. Army Engineer Corps, the new 
member to replace Col. T. A. Leisen, being assigned to 
supervise the Chapters of the western district. 

So far as information has come to the committee, 
the Student Chapters are in good condition. Certain 
Chapters which were somewhat demoralized by the 
depression and by other circumstances have improved 
in vitality and enterprise. For the past academic year, 
no Chapters are delinquent in payment of dues—a defi- 
nitely encouraging record. If the Chapters were 
graded, about half would be classed as “‘A,’’ and most 
of the remainder would be “‘B.”” Between 5 and 10 
per cent might be classed as ‘‘Poor.” 

Evaluation of the condition of the Chapters has de- 
pended principally upon written reports and corre- 
spondence. It is hoped that the visits of the Field 
Secretary will not only permit a clearer picture of the 
situation in the Chapters but will add the proper stimulus 
where necessary to bring them all into satisfactory 
condition. 

In order to give recognition to meritorious Chapters, 
each member of the committee will select annually three 
Chapters in his district on the basis of program, annual 
report, and general effectiveness, and the committee 
recommends these Chapters to receive a “letter of 
commendation” from the President of the Society. 
Likewise, the committee recommends that a letter 
recognizing conspicuous progress should be sent over 
the signature of the President to such Chapters as may 
show marked advance during the year. (The list of 
Chapters so recognized and commended appears in the 
Society Affairs section of this issue.) 

Believing that some uniformity in objectives and 
operations among the Chapters is desirable, the com- 
mittee prepared the manuscript for a ‘‘Manual for 
Student Chapters of Am. Soc. C.E.”’ Such a manual 
reaching the student at the most receptive stage offers 
a favorable opportunity to present advantageously the 
ideals of the profession and of the Society. The Manual 
was issued early in December. The committee will 
appreciate the receipt of constructive criticisms and 
suggestions for the improvement of future editions of 
this Manual. 

The committee undertook during the year to stimulate 
the holding of Student Chapter conferences. It is the 
ultimate hope of the committee that practically all of 
the Chapters may be able to participate in these regional 
group conferences. In this field, the Chapters in the 
southern district have been particularly active. 


The Student Chapter conference at Birmingham, 
Ala., at the time of the Fall Meeting of the Society, was 
the first conference since October 1932. A notable 
feature of the gathering was the ease with which the 
student representatives addressed the group, and the 
earnestness and sincerity of their discussions. 

The committee is appreciative of the continued 
interest shown by the members of the Board as evidenced 
by their attendance. The conference idea is growing 
among the Chapters, and the committee feels confident 
that Board members will lose no opportunity to lend 
their personal support to the movement whenever they 
can. 

Several of the Chapters have reported that speakers 
from the profession who have appeared before the 
Chapters have provided dull programs, and have there- 
fore urged that only good speakers be sent to them. 
Speakers called upon for Student Chapters would do 
well to personalize their remarks as much as practicable 
instead of discussing abstract principles. They should 
enable the students to visualize what they or their 
helpers actually did in the circumstances described in the 
address. 

The question of prizes for special student papers 
was discussed. The opinion prevailed that where prizes 
for student papers are offered by Local Sections or by 
other Society agencies, the conditions of award should 
be formulated with a view to a minimum of interference 
with the regular instructional program of the school 
involved. 

Respectfully submitted, 
C. C. WriiiaMs, Chairman 


G. E. Edgerton R. L. McCormick 
H. W. Hanly T. J. Wilkerson 


& 





Report OF COMMITTEE ON EARTHS AND 
FOUNDATIONS 


THe CommitTee on Earths and Foundations has 
been active since it was first constituted about seven 
years ago. Its membership at present consists 0! 
Lazarus White, chairman; George E. Beggs, M. L 
Enger, R. J. Fogg, Glennon Gilboy, Harry T. Immerman, 
D. P. Krynine, F. A. Marston, George Paaswell, and 
Charles Terzaghi. It thanks the Society and the Eng 
neering Foundation for their continued support, 4 
it finds its work continually expanding. The com 
mittee’s principal aim has been to foster research work 
in a wide field, and it has been fortunate in aiding this 
work at various centers such as Vienna; Cambridge, 
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Mass.; Yale University; Columbia University; and 
the University of Minnesota. By a little timely help, 
financially and otherwise, it has been instrumental in 
creating centers of research and has kept active work 
which might otherwise have been dropped because of 
the very limited appropriations for laboratory assistance 
not only at university laboratories but in the field where 
the work is being applied directly. 

\iuch more arduous than the above is the task of 
making available for the practicing engineer the results 
{ the research work the committee has fostered. Re- 


ports from several sources are now at hand and are 
being put into shape for publication by the committee 
in the reports of the Society. The committee hopes 
to present the closing discussion of its first report in 
the very near future; and, later, reports on lateral earth 
pressures and a report on earth dams and the basic 
hydraulic principles which determine their safety—this 
work was transferred from another committee and as- 
signed to it. The committee is fortunate in having at 
hand a wealth of material from the hydraulic laboratories 
at Minnesota and Iowa, and from the contractors en- 
gaged in the very extensive Mississippi River improve- 
ment. 

[he committee finds that soil mechanics has been 
widely accepted as an aid to the design of structures 
on earth and of earth, particularly in the field of earth 
dams. In the Muskingum project, a large laboratory 
has been installed under the direction of one of the 
members of this committee. Here the principles of 
the hydraulic-fill dam, as developed by Professor Gilboy, 
are applied. In southern California, soil mechanics 
have been applied to the construction of filled embank- 
ment for dams, and field controls have been developed 
to a high degree under the direction of R. R. Proctor. 





SPECIAL COMMITTEE ON HypDRAULIC RESEARCH 


luis SpectaL COMMITTEE on Hydraulic Research 
held its first meeting at the U. S. Waterways Experiment 
station, Vicksburg, Miss., April 1 and 2, 1935. A 
rather ambitious program was outlined and members 
have willingly and enthusiastically accepted the as- 
siguments made. The work outlined and progress to 
date on each assignment are as follows: 

Letter Symbols for Model Studies. A set of letter 
symbols that may be adopted as standard for model 
work is being prepared by a subcommittee. The symbols 
for hydraulics adopted by the American Standards 
Association will be adhered to as closely as possible, 
this being an expansion and elaboration of those stand- 
ards. The list is in the making mostly by corre- 
spondence. 

Conformity of Model to Prototype. The proof of the 
value of model studies lies in the correspondence of 
model and prototype behavior. In addition to the data 
appearing in ““‘Hydraulic Laboratory Results and Their 
‘eriication in Nature’? (Proceepincs for January 
‘Joo, page 57) by Herbert D. Vogel, Assoc. M. Am. 
soc. C.E., and the discussion that followed, a sub- 
committee is gathering data, and particularly is urging 
fat lacilities for testing be incorporated in hydraulic 
Structures at the time they are constructed in order that 
ieir behavior can be correlated with the model studies 
hat preceded. 

Research Problems. In this field the committee is 
ilong two lines: 
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1. To supply problems for hydraulic research to 
students and others, that are suited to the investigators’ 
ability and facilities, and to act in an advisory capacity 
regarding them. 

2. Certain fundamental lines of research are being 
assigned to a few directors of laboratories who will be 
designated as cooperating members. It is expected 
that a small allotment of funds will be secured for ap- 
paratus required for each assignment. 

The research is expected to be confined to basic 
principles in which the physical phenomena will be 
stressed. The assignments that have been accepted to 
date are: 

“Traveling Waves on Steep Slopes,”’ accepted by 
Harold Thomas, M. Am. Soc. C.E., Professor of Civil 
Engineering, Carnegie Institute of Technology, Pitts- 
burgh, Pa. 

“Curves in Open Channels,’’ assignment accepted by 
C. A. Mockmore, M. Am. Soc. C.E., Head, Department 
of Civil Engineering, Oregon State College, Corvallis, 
Ore. 

“Phenomena of Intersecting Streams,”’ assignment 
accepted by M. P. O’Brien, M. Am. Soc. C.E., Associate 
Professor of Mechanical Engineering, University of 
California, Berkeley. 

“The Conversion of Kinetic to Potential Energy,” 
assignment accepted by F. T. Mavis, M. Am. Soc. C.E., 
Associate Director in Charge of Hydraulic Laboratory, 
University of Iowa, Iowa City. 

“Sedimentation at the Confluence of Rivers,’’ assign- 
ment accepted by Lorenz G. Straub, M. Am. Soc. C.E., 
Professor of Hydraulics, University of Minnesota, 
Minneapolis. 

Negotiations are under way with others for a few 
additional assignments bearing on the physical laws of 
hydraulic phenomena of which we have but little 
knowledge. 

Manual of Laboratory Practice. The committee is 
preparing an up-to-date manual on model studies to 
aid in securing greater uniformity in the method of 
approach to the solutions of practical problems by 
model studies. 

It has been found by recent experiences that a hy- 
draulic laboratory where model studies can be made is 
almost an indispensable tool for the proper design of 
large and intricate hydraulic works such as those of 
TVA, Bonneville, Grand Coulee, Fort Peck, and Boulder. 
Many times the cost of laboratory studies is saved, the 
schedule of completion is materially advanced and, 
what is more important, an atmosphere of security is 
engendered whenever important calculations can be 
checked by model behavior. 

Respectfully submitted, 
J. C. Stevens, Chairman 
HERBERT D. VOGEL, Secretary 
Lorenz G. Straub 
Chilton A. Wright 


’ 


~ 


Clarence E. Bardsley 
E. W. Lane 


COMMITTEE ON FLoopD PROTECTION DATA 


THE REPORT of the Committee on Flood Protection 
Data, which was submitted by Gerard H. Matthes, 
chairman, was published in full in the February 1936 
issue of PRocrEDINGS. The other members of the 
committee are Frederick H. Fowler, Robert E. Horton, 
Ivan E. Houk, C. W. Kutz, Charles W. Sherman, and 
Daniel C. Walser. 

















Recent Advances in Sanitary Design 





Innovations in Design and Equipment of Sludge Digestion Tanks and Aeration Channels 


APID progress in the technique of sewage treat- 
ment can be attributed largely to the sanitary 
engineer s active interest in research and to his willing- 
ness to giwe new features of design a thorough tryout 
in full-size plants. In California, for example, 
studies of the operating characteristics of existing 
treatment plants led directly to the construction of a 
multiple-stage digestion tank which, it was found, 
would reduce the organic content of the influent by 46 
per cent in a digestion period of only 10 days. For 
more than two years, a thorough study of all phases of 
the operation of this plant has been in progress. The 
installation is described and the study reviewed in the 


first of the following articles. The second article, 
summing up current practice in the design of aeration 
tanks for activated sludge plants, illustrates again the 
progress that is resulting from experimentation. New 
improvements include the use of diffuser plates of high 
permeability, and the combined use of mechanical 
agitators and diffusion equipment. The possibility 
of increasing the ratio of width to depth of tank is 
under investigation and seems promising. These 
articles are abstracts of comprehensive papers pre- 
sented before the Sanitary Engineering Dwision on 
January 16, 1936. It is impossible here to cover 
more than the high spots of either manuscript. 


Multiple-Stage Sludge Digestion 


By A. M. Rawy, M. Am. Soc. C.E. 
A. Perry Banta, Assoc. M. Am. Soc. C.E., and RicHaRD PoMEROY 


RESPECTIVELY AssIsTANT CureEFr ENGINEER, ASSISTANT ENGINEER, AND 
Researcu Cuemist, Los ANGELES County SANITATION Districts, Los ANGELES, CALIF. 


Districts placed in operation at their joint disposal 

plant near Harbor City, two batteries of multiple- 
stage digestion tanks. In this plant the main departure 
from conventional design and operation is the use made 
of the principle of gravimetric segregation. Digesting 
sludge particles tend to be held in suspension by adhering 
gas, but as digestion proceeds, the particles sink. The 
tanks are so designed that the lower strata automatically 
pass ahead to successively lower tanks, while the upper, 
more active strata lag. The capacity is thus more fully 
utilized for its intended purpose. 

Each battery is rectangular in plan, topped with a 
concrete cover, and is 56 ft in width and 150 ft in length, 
with an effective depth of about 15 ft (Fig. 1). Three 
transverse walls divide each battery into four rectangular 
tanks, each 56 by 37.5 ft in plan, and each tank is 
equipped with two longitudinal baffle walls extending 
from within a foot of the tank bottom to the tank cover, 


[> July 1931, the Los Angeles County Sanitation 





Tue Jount Disposal PLANT oF THE Los ANGELES CouNTY SANITATION DrsTRICTS 


Beyond the Sludge-Drying Beds Is the Main Sewage Treatment Plant, Which Includes, from Left to ’ 
Right, Preliminary Sedimentation Tanks, Aeration Tanks, and Final Clarifiers. Inthe Right Background ance of the tanks hes 


Can Be Seen the Multiple-Stage Digestion Tanks Described in This Article 
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dividing it into three bays of equal capacity. The bot- 
tom of the battery has a slope of 1 to 12, so that the 
sludge surfaces of successive tanks differ by about 3 
ft. Eachtank is equipped with a hopper at its lower end. 

In operation, primary and activated sludges plus 
approximately 20 per cent, by volume, of digested sludge 
are introduced into the two outer bays of Tank 1 in either 
of the batteries, and the temperature of the mass is 
raised to approximately 85 F. To reach the central 
bay of Tank 1, solids must sink to the bottom and pass 
under the baffle walls. To reach the discharge riser 
pipes, leading from Tank 1 to the two outer bays in 
Tank 2, solids must accumulate in the hopper at the lower 
end of the center bay in Tank 1. Thus a process of 
gravimetric selection is operative in the flow of the 
sludge, and this selection is repeated in each successive 
tank until the sludge is discharged into the storage well. 

An open pit has been constructed adjacent to the diges- 
tion tanks which, with a capacity roughly equal to the 
tanks themselves, 
serves as a balancing 
reservoir during poor 
drying weather, pro 
motes removal of super- 
natant liquor, and inci- 
dentally increases the 
detection period. 

In 1933 the tanks, 
which had been de 
signed for a detention 
period of about 25 days, 
were heavily over 
loaded, yet good diges- 
tion results were ob 
tained despite a deten- 
tion period approximat- 
ing only 10 days. »imece 
April of 1933 a detailed 
study of the periorm- 


been in progress. Some 
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e results are discussed in the following paragraphs. 


e average daily input of raw solids over the two- 
period has been about 47,000 Ib. During this time 
et effective capacity of the tanks was 89 per cent 
the designed capacity, as the 
th tank in each battery was 
ped down from time to time 
olumetric measurement of sludge. 


IME OF PASSAGE OF SOLIDS VARIES 


[t was found that the time of passage 
{ the sludge solids might be either 
more or less than that of the liquor, 
owing to the varying tendency of the 
solids to remain in the upper part of the 
tanks or to settle relatively rapidly, and 
to the removal of suparnatant liquor 
from the third tank of each battery. 

\fter some months of operation, a 
thick scum layer formed in the first 
three tanks. The high solids content 
of this layer, and the presence in it of 
match sticks, hair, and bits of rubber, 
suggested that the scum layer might 
be largely made up of semi-permanent, 
indigestible matter, and might greatly 
reduce the effective capacity of the 
tanks. Analysis revealed, however, 
that more than 60 per cent by weight of the dry 
screenings from this scum consisted of organic matter. 
Moreover, the rate of gas production from scum samples 
was much in excess of the average rate for any of the 
tanks as a whole. These results show that in spite of 
the accumulation of semi-permanent matter, there was 
nevertheless enough digestible sludge temporarily re- 
tained in the scum to make it the seat of very active 
digestion 

As to the time of passage of solids, tests made in August 
1933 showed it to be 2.02 times that of the liquor (new 
sludge plus seed). However, if allowance is made for 
the permanent material included in the scum, the time of 
passage is reduced to 1.25 times the fluid passage time, 
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The design capacity of the tanks is 13.3 times the aver- 
age volume of new sludge added daily, or 4.7 cu ft per Ib 
of new solids added daily. The average reduction in 
organic matter effected by the tanks for the two years 
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SLuDGE-DrYING Bep witH UNDERDRAINS 
A 13-In. Charge from the Digestion Tanks Has Shrunk to a Depth of 5 In. in 45 Hours 


ending April 1935 was 46.4 per cent. In weight this 
equals 15,260 lb per day. During the second year of the 
tests, 75 per cent of the sludge from the tanks was 
pumped to the pit for an additional detention period of 
27 days. Calculations showed an average reduction in 
the pit of 14 per cent of the organic matter added. Tanks 
and pit together therefore effected a 53.9 per cent reduc- 
tion in organic matter. Of this total reduction, 83 per 
cent occurred in the tanks. The temperature in the 
pit is somewhat lower than in the tanks. 


PRODUCTION AND USE OF GAS 


Gas measurements by stages were made over four 
separate periods during the first year of the tests. The 
total average daily production was 





























Raw Sludge Line —+—- Seed Sludge To Drying Beds —> 
y — 270,000 cu ft, of which 47 per 
a ' - cent was produced in the first stage. 
= x 8 so — Sludge Pump The weight of gas was 107 per cent 
ail | ; w — TS — we of the weight of organic matter de- 
Tank 1 = x stroyed. If the CO., NHs;, and vola- 
on, Tank 3 — d tile acids lost from samples of new 


Tank 4 


Gross Effective 
~~ 


pacity = 
440 000 Galions Each 


Fic. 1. Scuematic DIAGRAM oF DIGESTION SYSTEM 
rhe Baffles Shown Schematically as Transverse Are Actually Longitudinal 


t 11.5 days. On the other hand, the May survey indi- 
ated that the solids were tending to settle and pass more 
rapidly from one tank to the next, resulting in a deten- 
ion period of only 6.8 days. A factor of importance in 
the interpretation of the difference between the two sur- 
veys is the entraining effect resulting from the scum 
present in the August test. The mat of semi-permanent 
coarser material in the upper part of the tanks in all 
ukelihood served to entrain and hold the solids of the 
sludge from the intertank discharge, and likewise to hold 
He solids carried up from the bottom by entrained gas. 
_4aking into account the fact that the seed sludge is 
already digested and has been through the tanks at least 
once, the average age of all solids leaving the tanks was 


“a s in the August 1933 survey and 9.7 days in 
May q 














or digested sludge upon drying dur- 
ing analysis were taken into account, 
this figure would be still higher. 
About 50,000 cu ft of gas is burned 
per day in a_ water-heating boiler 
used to heat the digestion tanks. The gas is also 
used as fuel for a 200-hp engine driving a centrifugal 
pump used for pumping the plant effluent. At top 
speed the engine uses gas at the rate of 115,000 cu ft 
per day, or 24 cu ft per hp-hr. The gas is used in 
the engine without scrubbing or other treatment, and 
after eight months of continuous service, as of Janu- 
ary 1936, has shown no tendency to corrode the 
engine parts and has presented no other unusual 
operating difficulties. The engine had been out of 
service for repairs and adjustment 0.57 per cent of the 
time. 

After the sludge-heating boiler had been in operation 
for about eight months, difficulty was experienced from 
clogging of the flues. Plugs of hard grayish-white 
material, essentially ferrous sulfate, had formed near‘their 


Studge Storage To Pit —> 
Well 
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lower ends. Presumably the burning of the HS in the 
gas had produced SO, which dissolved in condensed 
water in the flues and changed to sulfuric acid. The 
acid dissolved iron from the pipes and carried the sulfate 
in solution down the flues to a point where the tem- 
perature was higher and where it was crystallized.’ 
The use of a forced draft has eliminated the difficulty, 
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more than quadrupled the conductivity of the pipes. 
Prior to the cleaning it was necessary to use all the coils 
in the first three tanks to raise the temperature to 85 F, 
but subsequent to the cleaning, hot water has been cir- 
culated only through the coils of the first tank in each 
battery. The tanks are handling more than twice the 
designed capacity, and additional heating surface would 
be desirable in the first tank. 

Foaming is occasionally observed in 
the first and second tanks. The cause 
has not been discovered; acidity ap- 
parently is of no importance. Gas 
space of 6 ft in the first tank and 4 ft 
in the other tanks is provided to allow 
for foaming. In the first tank the 
foam has risen on occasion until it has 
just touched the top but has caused 
no operating difficulties. In the 
second tank the foam on one occasion 
passed into the gas lines. 

The tanks were equipped with gas 
lifts for the purpose of stirring the 
sludge, but a comparison of the per- 
formance of one battery operated 
with the gas lifts as against the other 
battery operated without them, failed 
to indicate any difference. With the 
amount of mixing effected by the 
tank arrangement it is doubtful 
whether any additional stirring is war- 
ranted. 


; "RO : DicesTion TANKS Drives Turis 200-He ENGINE 
GAS FROM THE DiGesTiION TANKS Drives Tus 200-Hpe ENGINE SLUDGE DRYING 


The Gas Is Not Scrubbed or Treated in Any Way, and Has Shown No Tendency to 


Corrode the Engine Parts 


probably by preventing condensation of either water or 
sulfuric acid in the flues. 

The piping of the gas-collecting system has shown no 
deterioration. Concrete and metal work in the digestion 
tanks is in good condition except that in the fourth tank 
of each battery the concrete above the sludge line shows 
moderate surface deterioration. In these tanks some air 
occasionally becomes mixed with the gas, and probably 
oxidizes H.S to H,SO,. The gas that diffuses out through 
small cracks in the concrete has caused detectable de- 
terioration in a few places on the exterior of the tanks 
where the concrete is exposed to the air. The concrete 
of the tops of the tanks, covered with a coat of tar and 
12 in. of soil, is apparently unaffected, but electrical 
conduits laid in the soil have in some places been prac- 
tically destroyed. Free sulfur has been deposited on the 
surface of the soil in a few small areas. It is surprising 
to observe these effects from such a small percentage of 
H.S in the gas (about 0.02 per cent). 


EFFICIENCY OF HEATING COILS INCREASED BY CLEANING 


The tanks are heated by means of 2-in. extra-heavy 
wrought-iron coils arranged vertically along the partition 
walls of one side of each of the first three tank compart- 
ments. Individual runs of pipe of each coil were placed 
in a vertical position to prevent the settlement of solids 
on the pipe. The coils of the first tank of each battery 
were designed to supply enough heat to raise the tem- 
perature of the new sludge to the operating temperature 
(85 F). In the succeeding tanks only enough coil area 
was provided to compensate for the estimated loss of 
heat through radiation. 

When the tanks were emptied and cleaned after 30 
months of service, approximately half an inch of limy 
scale was removed from the heating coil. The cleaning 
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The drying beds comprised 2.34 
acres of underdrained sand beds, 6.0 
acres of diked field, and 2.9 acres of shallow lagoons. The 
diked fields are constructed by grading open fields so 
that the sludge depth is about 2 ft. The soil is a tight 
adobe which gives little chance for seepage or underdrain. 
Sludge dried at the rate of 663 tons per acre per year on 
the sand beds and at the rate of 342 tons per acre per 
year on the field. 

About 25 per cent of the sludge was wasted directly 
from the digestion tanks to the drying beds. For con- 
venience in operation, the other 75 per cent was pumped 
to the pit before going to the beds or field. No difference 
in drying characteristics has been noted in the two 
sludges. Both dry without odor nuisance or the breed- 
ing of house flies. 


Taste I. Cost or Dicestion, SLUDGE DRYING, AND FILTRATION 
OF SUPERNATANT LIQUOR 


DRYING ON FILTRATION 
ITEM DIGESTION DRYING ON Frecps OR OF SUPERNA 
Sanp Beps LAGOONS TANT Liguor 


$132,000.00 $18,500.00 $3,000.00 $3,300. 00 


Plant cost* 


Operation cost, 1934: ft 
Power, labor, and 











maintenance . 3,075.00 2,460.00 500.00 440. 0 
Supervision . 380.00 330.00 45.00 55.00 
Interest and de- = 

preciation at 8% 10,580 .00 1,480.00 250.00 260 wad 

Total. ... $ 14,035.00 $4,270.00 $ 795.00 $ 755.0 


Costs per ton: 29 
8,470 tons 2,730 tons 5,740 tons From 6,//' 


Raw sludge . 
at $1.66 at $1.57 at $0.14 tons at $0 
Digested sludge . 4,800 tons 1,550 tons 3,250 tons From 3,5¥ 
at $0.25 tons at $0.- 


at $2.92 at $2.75 
* Does not include cost of land. 
t Does not include cost of removing sludge from beds. 
Measurements indicated a good deal of variation in Me 
drainability of sludge from time to time. The most 
that can be said, from the 20 beds measured, is that whet 
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th. sludge is pumped to the beds with a solids content of 
{! , per cent, it will in general give up about half of its 
moisture by drainage, and this in the first 48 hours. The 
remainder of the moisture is lost by evaporation. 


PLANT AND OPERATING COSTS 


lable I shows the costs for digestion and for drying on 
underdrained beds and open fields or lagoons. As most 
of the digested sludge is transferred to the pit prior to 
drying, the cost of the pit is included with the tank costs. 
It has but little influence on unit costs for digestion. 
[he cost of land on which tanks, pit, and drying areas 
are laid out is not included, and no allowance has been 
made for the $6,000 annual saving that results from using 
the sludge gas instead of purchasing power for pumping. 

Sludge is delivered wet, on the beds, to a fertilizer 
contractor who assumes the cost of its removal. The 
contractor pays the District $2.00 per ton of dry solids de- 
livered on the sand beds and is given that which is de- 
livered to field beds and lagoons. 


DIGESTED SLUDGE HAS HIGH NITROGEN CONTENT 


Multi-stage digestion as applied in this installation 
affords an excellent opportunity to study under plant- 
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scale operation the chemical changes occurring during 
digestion. Space does not permit describing these 
studies in detail, but one important point deserves es- 
pecial mention. In the sludge as it originally separates 
from the sewage, 98.6 per cent of the nitrogen is held in 
the solids, while 1.4 per cent is in the form of ammonium 
compounds or organic nitrogen in solution. When the 
sludge leaves the tanks, 56.8 per cent of the original 
nitrogen is still held in the solids, while 43.2 per cent is 
in solution. At the end of 23 days of additional diges- 
tion, the amount of the original nitrogen still held in the 
solids is reduced to 41.3 per cent. 

When sludge from the tanks is dried, as is usual, to 
about 50 per cent moisture, 60 per cent of the nitrogen 
originally present will still be available for fertilizer value. 
If the sludge is digested for an additional 23 days and 
then dried to 50 per cent moisture, 46 per cent of the 
original nitrogen will still be available. These considera- 
tions point to the desirability of a short digestion period 
when the sludge is to be used for fertilizer. It must be 
noted, however, that a substantial amount of digestion 
occurs in the sludge from the tanks during drying; this 
was not taken into account in the calculation of the pre- 
ceding values. 


Aeration Tanks for Activated Sludge Plants 


By S. W. Freese 


AssociaTE MEMBER AMERICAN Society oF Civit ENGINEERS 
Haw ey, FREESE AND Nicnois, ConsuLTING ENGINEERS, Fort Wortn, Tex. 


determine the required capacity. This depends 

upon three factors: (1) the quantity of sewage, (2) 
the percentage of return activated sludge, and (3) the 
aeration period. 

The average daily sewage flow is a practical basis of 
design for works treating the average sewage collected 
in separate sewer systems. The ratio of maximum hourly 
flows to daily averages may vary considerably without 
disturbing the activated sludge process. 

The length of the aeration period depends primarily 
upon the quality of the sewage and the degree of treat- 
ment required. Other factors that must be taken into 


|" the design of aeration tanks, the first step is to 


Return Studge in Percentage 





















ano? 10 20 30 40 50 60 70 
W . F 
| ; 
Chicago Packingtown Experiments / 
i 4 — f 
5 
7 + 
4 
= 500 } 
} 400 | | 
: 
_Chicago North Side (1931-1934) 
or | a | 
4 | 
4 
4 
iA 
~ Z 
‘ 5 6 7 2 9 10 
Aeration Time in Hours 

re RELATION BETWEEN 5-Day B.O.D. REMOVAL AND (1) 
AERAT 


PERIOD OR (2) PERCENTAGE OF RETURN SLUDGE 
The Two Curves as Plotted Coincide 





account are the percentage of activated sludge mixed 
with the sewage, the character and biological activity of 
the sludge, the kind and intensity of aeration, the time 
and type of clarification, and the temperature. 

During the first stage of the aeration period the im- 
purities in the sewage are rapidly coagulated and ad- 
sorbed by the activated sludge, and the rate of 
coagulation-adsorption is proportional to the percent- 
age of biologically active sludge in the mixed liquor. 
In the second stage, purification proceeds at the much 
slower and fairly uniform rate of oxygenation of the mixed 
liquor. During this second stage the presence of a 


large proportion of sludge probably retards the oxygena- 
tion of the sewage proper. 


TIME AND RETURN SLUDGE REQUIRED FOR COMPLETE 
TREATMENT 


For ‘complete treatment,’’ the minimum aeration 
period varies with the strength of the sewage. To show 
this relationship I have plotted on Fig. 1 the aeration 
period against the 5-day B.O.D. removed for sewages 
of widely differing strengths—-weak North Side Chicago 
sewage, the comparatively strong Milwaukee sewage, 
and the very strong Chicago Packingtown sewage. In 
each case a high degree of purification was accomplished. 
The sludge is not re-aerated at Chicago and Milwaukee, 
and the data used from the Chicago Packingtown experi- 
ments cover only those in which the sludge was not re- 
aerated. 

Without re-aeration of the sludge it appears that the 
theoretical optimum percentage of return sludge is that 
percentage which will permit the required purification 
in a minimum of time and at the same time maintain 
an equilibrium of biological activity in the sludge. In 
general a minimum percentage of return sludge will 
mean a minimum time for ““complete’’ purification of the 
sewage; on the other hand, if this percentage drops too 
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low, the sewage will not remain biologically active. The 
optimum percentage for the three plants already men- 
tioned, plotted against the 5-day B.O.D. removed, is 
also shown in Fig. 1. The data are such that this curve 
coincides with that showing the relation between aera- 
tion period and 5-day B.O.D. removed. 

Re-aeration or re-activation of the sludge is required 
when the aeration period of the mixed liquor is insufficient 
to maintain the biological activity or the oxygen require- 
ments of the sludge. Re-aeration is also required with 
either complete or partial treatment if the aeration 
period is kept at a minimum and the percentage of return 


SAN ANTONIO EXPERIMENTAL AERATION TANK 
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determined by balancing the greater cost of com. 
pressing air for the deeper tank against the lower fixed 
charges for a tank of that shape. 


EXPERIMENTS WITH WIDE CHANNELS 


Until recently the ratio of width to depth of aeration 
tanks or channels has been maintained at less than |.5, 
the British plants maintaining a ratio of approximately 
1.0 and less. This was true of both the ridge-and-furrow 
and the circulating or spiral-flow types of tanks. Inas- 
much as the later type has largely superseded the former, 
because of its lesser air requirements, this discussion js 
confined to a consideration of spiral- 
flow tanks. 

The most careful observations avail- 
able to the writer on the maximum 
width of tank consistent with good 
mixing and aeration are those made 
by the Sanitary District of Chicago at 
the North Side plant. The batteries 
were divided into 12 tanks, all but one 
of which were divided by longitudinal 
baffles into two channels, 420 ft long 
and 16 ft 1°/, in. in average width. 
These channels were equipped with 
two rows of diffuser plates, running 
longitudinally. In one tank, however, 
the dividing wall was omitted, giving 
a separate tank 33 ft 3'/2 in. in average 
width. Tests showed that the effluent 
from the 33-ft tank was as good as 
that from the 16-ft tanks, and no more 
air was required per gallon of sewage 
treated. 


This Tank Is 40 Ft 10 In. Wide. There Are 3 Rows of Diffuser Plates on Each Side, ‘ : : 
‘ At the San Antonio activated-sludge 


and a Low Baffle Wall on the Longitudinal Center Line 


sludge is too small. Even with complete treatment of 
the sewage, re-aeration of the sludge may be economical 
where very strong sewages or industrial wastes are being 
handled. 

Unless it is possible to conduct large-scale experiments 
with the particular sewage being studied, the safe pro- 
cedure is to design aeration tanks on the basis of the 
minimum volume required without re-aeration, in line 
with the curve of Fig. 1, but to provide sufficient flexi- 
bility in the number of aeration tanks or channels that 
varying periods of re-aeration may be tried. Return 
sludge connections that will permit use of several of the 
channels as re-aeration channels can usually be provided 
at a relatively small additional cost. 


DEPTH OF CHANNELS 


The use of a depth of about 15 ft for aeration tanks is 
almost universal in the large activated sludge plants in 
the United States, although the plants at Houston, Tex., 
have a depth over the diffuser plates of 9*/, ft. There 
are also a number of smaller plants using diffuser tubes 
at relatively shallow depths (5 ft and less) but with tanks 
up to 15 ft in depth. 

Oxygenation is not appreciably greater in the deeper 
tanks. This is probably due to two reasons. First, 
the bubbles rising through the liquid are enveloped in a 
surface tension film that includes some colloidal matter 
and interferes with the passage of oxygen into the 
liquid—at least until the bubble breaks the surface of 
the liquid—and second, the oxygen requirement of the 
sewage is only a small percentage, not over 10, of the 
oxygen in the air required for mixing and for maintain- 
ing aerobic conditions. Within practicable limits, there- 
fore, it appears that the economic depth of tank can be 


treatment plant, the dividing wall was 
left out between two aeration channels in order to ob- 
serve the aeration in the wider channel. This channel 
has a ratio of width (40 ft 10 in.) to water depth over 
diffusion plates (14 ft 7%/, in.) of 2.8. It is 150 ft long. 
There are three rows of diffuser plates along each side, 
and an inverted V-shaped baffle, 3 ft high, down the cen- 
ter. In 1934 the use of air per foot of channel length av- 
eraged 8.5 cu ft per min. The spiral flows creep from one 
side to the other of the center line of the tank; this creep- 
ing varies constantly and it is not known whether it is 
helpful in the mixing-aeration process or whether it tends 
to create dead spots. The effluent from the wide unit 
showed a smaller 5-day B.O.D. than that from the nar- 
rower ones; however, its flow had been throttled down 
so that there was a considerably longer detention time in 
it than in the tank of 20-ft width used for comparison. 
Further tests will be required to determine whether the 
results are actually the equal of those obtained in the 
single units. 

An experimental aeration tank similar to the one at 
San Antonio, but with a width of 68 ft, has just been 
placed in operation at the Chicago Calumet plant. As 
at San Antonio, the diffuser plates are placed along both 
sides of the channel. 

The San Antonio and Calumet experiments indicat 
the possibility of eliminating baffle walls, or at least 
cutting them down to small ridges midway between the 
rows of plates, by properly placing the longitudinal rows 
of systems of plates. If spiral flow can be satisfactorily 
maintained by the energy of the air alone, the only 
limiting factors as to width would be a ratio o! length 
to width sufficient to avoid short-circuiting through the 
tank and a sufficient number of tanks to provic flext- 
bility of operation. 
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itil such experimental works indicate otherwise, the 
pr ocr limit of the ratio of width to depth would seem to 
be .pproximately 2 to 1 for channels with diffusion plates 
ie side only. The ratio should depend to some ex- 
ten! on the amount of air necessary in any particular case. 


HOW MUCH AIR IS REQUIRED? 


[he introduction of air serves two purposes. First, 
it mixes the sewage with the activated sludge, and second, 
it maintains aerobic conditions in the mixed liquor. The 
meeting of the second condition will more than satisfy 
the first, except possibly in the case of partial treatment 
plants requiring re-aeration of the sludge. 

[he amount of air required to maintain aerobic con- 
ditions in the mixed liquor or sludge for the required 
aeration period is approximately ten times the air re- 
quired to meet the B.O.D. of the sewage in an efficiently 
operated air-diffusion plant. Even then a large part of 
the oxygen demand is no doubt met by oxygen from the 
atmosphere rather than from the diffused air introduced 
into the sewage, the atmospheric oxygenation taking 
place as the air bubbles break the surface of the liquid. 
The quantity of air required in an efficiently operated 
plant is directly proportional, within fairly narrow limits, 
to the B.O.D. removed. 

The amount of free air required per part of B.O.D. 
removed overall by a ‘complete treatment”’ air-diffusion 
plant seems to be largely independent of the aeration 
period, the percentage of return sludge, the re-aeration 
of sludge, the preliminary treatment by screens or 
settling, and the depth of the aeration tank. The 
arrangement of the diffuser plates, however, has a very 
decided effect on the amount of air required to maintain 
aerobic conditions. To effect an equal degree of purifi- 
cation, spiral-flow tanks with diffuser plates placed 
longitudinally along one side require approximately 25 
per cent less air than do the ridge-and-furrow tanks, in 
which the rows of diffuser plates are placed crosswise of 
the channels. 

The absence of preliminary treatment does not ad- 
versely affect the amount of air required per part of 5- 
day B.O.D. removed by the plant as a whole. This is 
no doubt due to the fact that any solids removed by 
preliminary treatment would settle out in any case in 
the final clarifiers, and to the further fact that those 
solids are of such a nature that they will absorb only a 
negligible amount of oxygen as they pass through the 
aeration tanks. 

In the design of aeration tanks for ‘‘complete-treat- 
ment’ air-diffusion plants without paddle wheels or 
other mechanical aids to aeration, treating sewage with- 
out any unusual trade wastes, it seems safe to provide 
0.005 cu ft of free air per gal of sewage (average flow) 
per ppm of 5-day B.O.D. to be removed from the raw 
sewage by the overall plant. Sufficient flexibility should 
be provided in the number and capacity of air compres- 
Sors to permit reducing this quantity to 0.004 cu ft 
or even less. 

There is promise of further improvement in aeration 
methods by utilizing a combination of air-diffusion agi- 
tation with mechanical agitation such as that employed 


by Dr. Imhoff at the Essen-Rellinghausen (Germany) 
plant, in which submerged paddles on a horizontal shaft 
running the length of the aeration channel revolve in a 
direction opposite to the motion imparted by the air- 
diffuser plates along the sides (see Fig. 2). Dr. Imhoff 
reports that with diffused air alone, from 0.8 to 1.12 cu 
it of air per gal and 24 hp per million gal per day were 
heeded, but that with paddles in operation, 0.16 cu ft 


of air gal and 8.4 hp per million gal per day were 





N 0. 3 Civit ENGINEERING for March 1936 177 


found to suffice. Messrs. Mohlman and Wheeler of 
the Sanitary District of Chicago reported similar results 
obtained on large-scale experiments. 


AREA AND PERMEABILITY OF DIFFUSER PLATES 


Tank dimensions, aeration period, percentage of return 
sludge, and quantity of air per gallon of sewage having 
been determined, the area of diffuser plates required is 
within certain limits a matter of economic balance be- 
tween the cost of their installation and the cost of com- 
pressing air to take care of the pressure loss through them. 
The practicable range of air quantity per square foot of 
Som 


\ 








Fic. 2. Cross SECTION OF AERATION TANK EQUIPPED WITH 
Arr-DIFFUSERS AND PADDLE WHEELS 


plate seems to lie between 1 and 4 cu ft per min; operat- 
ing difficulties are encountered outside of these limits. 
As indicated by the experience of the Chicago North 
Side and San Antonio plants, 4 to 6 cu ft of air per min 
per ft of channel will induce a circulatory flow sufficient 
to prevent deposition of solids from grit-free mixed 
liquor in channels 15 ft deep and 33 to 40 ft wide. 

The size of the air bubbles is important. William T. 
Lockett reached the conclusion as a result of some 
experiments with Manchester sewage that diffused air is 
approximately three times as effective as air applied in 
the form of large bubbles such as obtain with plain 
tube aeration. It was formerly thought that the size of 
bubble from diffuser plates varied inversely as the per- 
meability of the diffuser plate, but it has been found 
that permeabilities of between 30 and 40, and even up to 
50, are satisfactory, and that there is very little dif- 
ference in the size of bubbles diffused from plates with a 
permeability of 15 and those from plates with a perme- 
ability of 60. Plates of higher permeability not only 
have lower frictional resistances (4 in. of water, more or 
less) but also do not clog so readily. 

Plate containers have usually been built of precast 
concrete, sometimes with non-rusting metal edges next 
to the plates and with metal supports between plates. 
A cast-aluminum container has recently been developed. 
Cement grout is the generally accepted jointing material; 
however, the plates cannot be readily removed where 
a cement grout is used. The use of rubber gaskets and 
wedges with clamps for holding the plates in place ob- 
viates this difficulty. Such gaskets should be corru- 
gated to obtain a good air seal. 

Many of the early activated sludge plants (Houston, 
et al) used air lifts for returning sludge; however, most 
of the large plants built in the United States since the 
Houston plant have used centrifugal pumps. The Chi- 
cago Sanitary District has developed an air lift sufficiently 
efficient to meet its particular needs at the new South- 
west Sewage Treatment Works, and has incorporated 
sludge-return air lifts in the plans for the Southwest 
Treatment Plant. The choice is largely a matter of cost, 
although the air lifts no doubt accomplish some aeration. 








The Disposal of Garbage with Sewage 


Central Grinding Plants, Discharging into the Sewerage Systems, Are in Operation in Several Cities 
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originated the idea of grinding 

the garbage of Lebanon, Pa., and 
discharging it into the city sewers, 
which terminate at a sewage treat 
ment works. 

Although this method of garbage 
disposal has several attractive fea- 
tures, it was not adopted elsewhere, 
so far as is known, for several years. 
One reason for this inertia among 
engineers and city officials perhaps 
was the conviction that sewage 
plants were difficult enough to oper- 
ate without the addition of garbage. 
But when the digestion of sewage 
sludge was put on a firm scientific 
basis by the research work of Willem 
Rudolfs and Gordon M. Fair, Mem- 
bers Am. Soc. C.E., and others in the 
years following 1924, it seemed logi- 
cal to extend their investigations to 
a study of the digestion of mixtures 
of garbage and sludge. 

In August 1932, therefore, labo- 
ratory experiments along this line 
were begun at the Baltimore (Md.) 


ee 1923 C. R. Fox and W. S. Davis 


sewage works. It was found that when garbage, or a 
mixture of garbage and raw sludge, was added to a_ sewage. 


J ITH few exceptions, even the larger 
' centers of population still dis- 
pose of garbage by methods that are at 
best antiquated, if not actually nui- 
sance-creating and unsanitary. Manya 
modern city with a scientifically designed 
plant for treating its sewage still carts 
its garbage across town to the hog lot. 
Recently, however, considerable atten- 
tion has been given to devising more 
satisfactory means of garbage disposal. 
Several municipalities now incinerate 
their garbage, and a few have adopted, 
or at least are experimenting with, 
the method described here, in which the 
garbage is ground, turned into the sewers, 
and digested with sludge at the sewage 
treatment plant. Although this scheme 
is relatively costly and presents various 
operating difficulties, nevertheless it has 
proved its worth and deserves serious con- 
sideration. The present article is ab- 
stracted from a paper by Mr. Keefer 
presented before the Sanitary Engineer- 
ing Division on January 16, 1936, at the 
Annual Meeting of the Society. 


tracting considerable attention. A 
grinding station was biilt in Balti- 
more in 1933 to dispose of the peak 
production of garbage. During a 
period of 24 days in that year a total 
of 1,693 tons of garbage was turned 
into the outfall sewer, which dis- 
charges at the municipal sewage 
plant. During the summer and 
fall of 1935 a large amount of 
garbage was ground at Indianapolis, 
Ind., and treated with the sewage by 
the activated sludge process. In 
the same year, at Durham, N.C., 
shredded garbage was discharged 
into the city sewers and treatedat the 
sewage plant. At St. Louis, Mo., 
garbage is disposed of into sewers 
that discharge into the Mississippi 
River. 

Three general methods of com- 
bined disposal have been suggested. 
The first consists of hauling the ma- 
terial to the sewage works, grinding 
it, and discharging it into Imhoff or 
sludge digestion tanks. By follow- 
ing this procedure the garbage would 


not come in contact with and increase the strength of the 
One objection would be that the material might 
have to be hauled for long distances to the sewage works. 





sufficient quantity of digested material, incubated at 
28 C and kept at a pH value of from 6.8 to 7.2, diges- 
tion was complete within 30 to 40 days. The amount 
of gas produced and its methane content were approxi- 
mately the same as when sewage solids alone were di- 
gested. Furthermore, the digested material had all 
the characteristics of ripe sludge and could be quickly 
dewatered on drying beds. The experiments also 
showed that when daily additions of a mixture of equal 
parts of garbage and raw sludge are added to di- 
gested material in 
amounts as great 
as 5 per cent of the 
initial volatile sol- 
ids in the ripe 
sludge, the end- 
product remains 
non-offensive and 
easily dewater- 
able. Other 
studies have been 
made by Fair at 
Harvard Univer- 
sity and by F. H. 
Whitely at the | 
University of II- - 
linois. Courtesy C. K. Calvert 

The disposal Of Tams GarBace GRINDER, AT INDIANAPO- 
garbage via mu- 13s, Inp., Is MOUNTED Directly OvER 
nicipal sewerage rHe Grit CHAMBER OF THE SEWAGE 
systems is now at- TREATMENT WoRKS 








The second method consists of erecting central grinding 
stations in various parts of the city, to which the garbage 
would be hauled and from which it would be discharged 
into the sewers. The third includes the use of house- 
hold garbage grinders, but as these units cost approxi- 
mately $160 installed, they could not be expected to 
come into universal or even general use. This method 
would therefore have to be used in combination with one 
of the other two. 


EFFECT OF THE ADDITIONAL LOAD ON SEWERS AND 
TREATMENT PLANT 


The quantity of garbage produced daily in an average 
American city amounts to only some 0.06 of 1 per cent of 
the quantity of sewage produced in the same period. 
Therefore there should be no need of increasing the size 
of sewage conduits because of the addition of garbage. 
This statement also applies to grit chambers, settling 
tanks, and other treatment units whose size is in general 
independent of the amount of solids in the sewage. 

The increased concentration of these solids, rather 
than the relative quantities of garbage and sewage, !s the 
chief factor that must be taken into account. The dry- 
solids content in the garbage produced by 1,000 persons 
averages 125 lb daily, while the total solids in the sewage 
from the same population amounts to 667 Ib daily 
The total solids at a sewage works would accordingly be 
increased about 19 per cent by the addition of garbage. 
Some of the ground material would be of such 4 si 
that it would be intercepted at the sewage works om fine 
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arse screens, but the major part would be deposited 

he preliminary settling tanks. Moreover, some of 

solids would be in such a finely suspended form that 

would pass off with and increase the strength of the 

efiuent. The load on the secondary treatment units, 
in the diluting water, therefore would be increased. 

It is of interest to compare the 
amount of total solids in the gar- 
bage with the quantity of sludge ob- 
tained from ordinary sewage in 
preliminary settling tanks. If all 
the garbage were removed in these 
tanks, the volume of sludge would 
be increased 118 per cent under av- 
erage conditions. Also there 
would be a corresponding increase 
in volatile solids and ether-soluble 
matter of 153 and 63 per cent, re- 
spectively. It should be under- 
stood that all these quantities rep- 
resent average conditions, and that 
a variation of 100 per cent or more 
may be expected at different times 
of the year and in different cities. 
[he production of garbage in sum- 
mer may be 50 per cent or more 
above the average. Fortunately 
this increase usually occurs when the biological processes 
at a sewage plant are most efficient. On the other hand, 
odors are more of a problem in summer, and in addition 
the diluting waters that receive the effluent of the treat- 
ment plant cannot absorb so much of an organic load at 
that season as during the colder parts of the year. 

Insufficient data are available to determine what in- 
crease may be expected in the 5-day B.O.D. of raw sew- 
age as a result of the addition of garbage. One incom- 
plete group of tests, made under the direction of the 
writer, showed an increase of 10.7 per cent. An increase 
of 20 per cent has been reported by M. M. Cohn, Assoc. 
M. Am. Soc. C.E., and H. E. Babbitt, M. Am. Soc. C.E., 
has estimated it at 25 per cent. Additional tests should 
be made to obtain further information on this point. 

Would the ground material from individual houses or 
irom central grinding stations obstruct the sewers? 
As regards the grinding of garbage in the home, in- 
sufficient experience is available to reach definite con- 
clusions, but the solids that pass through the household 
grinder are certainly smaller than much of the sus- 
pended material in sewage, and it is believed therefore 
that they would have even less tendency to clog the 
sewers than normal sewage solids. It is possible, of 
course, that where sewers are partially obstructed by 
tree roots or have very flat grades, the addition of 
ground garbage either from the home or from central 
stations may increase the required frequency of cleaning. 

Where garbage is turned into sewers from central 
grinding stations, the ratio of garbage to sewage is likely 
to be much greater than from individual houses pro- 
vided with garbage grinders. Considerable care, there- 
lore, must be used in selecting the sites of these stations. 
[he sewers should be large and have sufficient grades 
with good velocities. If grinding stations are located 
with these points in mind, there should be little danger 
that obstructions will form. 


\DDITION OF GARBAGE MAY COMPLICATE THE OPERATION 
OF SEWAGE TREATMENT WORKS 


‘here is no doubt but that the disposal of ground 
garbage into the sewers will considerably increase the 
fost and add to the problem of sewage treatment. 








A CENTRAL GRINDING STATION AT 
BALTIMORE, Mp. 


Garbage, Dumped from Trucks on the Floor 
Above, Is Shoveled Into the Hopper and 
Passes Through the Grinder Into 

the Sewerage System 
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Some treatment units will take more of a load than others. 
Sereens especially will be affected. For example, ex- 
perience at Baltimore indicated that when corn husks 
were ground in summer the quantity of screenings re- 
moved from racks with 7/s-in. openings increased by 50 
to 55 per cent. A good deal of this material consisted of 
stringy fibers from 6 to 8 in. long. 
Where garbage is discharged into 
sewers at central grinding stations, 
either the pulverizers should be de- 
signed to grind all the material 
thoroughly, or adequate screening 
facilities should be provided at the 
sewage works for treating the in- 
creased load. 

The effect on the operation of 
grit chambers should not be over- 
looked. Calvert, at Indianapolis, 
found it desirable to remove heavy 
bones, tin cans, and glass from the 
garbage in order to reduce the 
quantity of material to be removed 
from the grit chamber. He also 
observed that the volatile solids in 
the grit increased from less than 
30 per cent during normal opera- 
tion when garbage was not ground, 
to from 50 to 65 per cent during grinding periods. The 
material removed from the grit chamber was naturally 
quite offensive. Calvert indicates that some modifica- 
tion in the operation of the grit chamber would be neces- 
sary. Grit containing such large quantities of volatile 
matter is difficult to handle and will produce a nuisance 
unless promptly disposed of. 

The formation of additional scum and grease in pre- 
liminary treatment units can be expected. During 
the summer of 1933, when ground garbage was turned 
into the outfall sewer at Baltimore, this increase was 
considerable. The scum contained a large amount of 
ground garbage. At Indianapolis, the skimmings and 
the grease removed from the grit chamber increased 
from 0.74 to 2.97 cu ft per million gal of sewage. The 
problem of disposing of this material should not be 
underestimated. 

Generally speaking, the preliminary sedimentation of 
sewage containing ground garbage should not be a diffi- 
cult problem. Mixtures of garbage and sewage solids 
appear to settle as well as sewage solids alone. It is 
certainly true that the grinding process places some of 
the garbage in such fine suspension that it will not settle. 
Such being the case, the effluents from sedimentation 
tanks that treat both sewage and garbage will be stronger 
than those from tanks treating sewage alone. Accord- 
ing to an estimate by Cohn, the effluents from preliminary 
settling tanks can be expected to have a B. O. D. from 15 
to 20 per cent higher when ground garbage is added. 

The effect on secondary treatment units is of special 
importance. During the time that garbage was added 
to the Baltimore sewage, the 30 acres of trickling filters 
worked as efficiently as at other periods of the year. 
However, only about 20 per cent of the total garbage 
production was discharged into the outfall sewer. It is 
possible that operation of the sewage works might have 
been seriously impaired if all the garbage had been so 
treated. 

Calvert concludes from his observations at Indianapo- 
lis that ‘“‘the ground garbage caused no difficulty of any 
sort in the activated sludge plant, it being impossible 
to tell by observation when grinding was in progress.”’ 
He also stated that the addition of garbage may re- 
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quire an increase in plant capacity and power of less than 
3 per cent. 
DIGESTION OF MIXTURES OF GARBAGE AND SLUDGE 


Most of the studies dealing with the combined treat- 
ment of garbage and sewage have been confined to the 
digestion of mixtures of garbage and sludge in the labo- 
ratory. As has been previously stated, it was shown at 
Baltimore that there were no difficulties in digesting 
equal volumes of raw sludge and garbage, provided 
sufficient seeding material 
was used and the proper 
temperature maintained. 
Cohn was also successful in 
digesting mixtures of garb- 
age and sewage sludge in the 
laboratory. D. E. Blood- 
good, at Indianapolis, ob- 
tained good results when he 
digested mixtures of primary 
sludge, activated sludge, and 
garbage in such proportions 
that 33 per cent of the vola- 
tile solids present was in the 
garbage. He reported that 
the garbage speeded up diges- 
tion and that the quantity of 
gas produced per unit of vola- 
tile garbage solids was at 
least twice that from the pri- 
mary and activated sludges. 

Sludge and garbage diges- 
tion in Imhoff tanks and 

This Household Grinder ms le 9.7 Be a we iy 

Makes Easy Work of : 

Garbage Disposal At the sewage testing plant 
of the University of Illinois, 
daily charges of garbage were added to the Imhoff tank, 
which was capable of serving approximately 250 persons. 
The ground garbage was equivalent to a load produced 
by 100 persons. Babbitt found that it was impossible to 
obtain a satisfactory effluent and that good digestion 
could not be obtained. Unfortunately he does not give 
the total population load and the temperature in the 

digestion chamber during the experiment. 

The quantities of garbage added to the sewage in 
Baltimore in 1933 were too small to show what the effect 
would be on sludge digestion. At Indianapolis, where 
the primary and activated sludges are digested in large 
lagoons, the garbage had no effect on the odors from the 
lagoons, and digestion appeared to be as good as when 
sludge alone was present, if not better. However, analy- 
ses were not given to indicate the physical and chemical 
characteristics of the digesting material. 

It is too soon to predict how satisfactorily and quickly 
garbage can be digested with sewage sludge in Imhoff 
and separate sludge tanks. It is of course apparent 
that sufficient capacity must be available to provide for 
the additional load of organic material. It is possible 
that erratic and poor results would often be obtained in 
Imhoff tanks, where the sludge lies dormant for months 
in winter and where foaming frequently occurs for no 
apparent reason. 
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ADVANTAGES AND DISADVANTAGES OF COMBINED GARBAGE 
AND SEWAGE DISPOSAL 


Even if satisfactory solutions are found for such 
operating problems as miay arise in connection with the 
treatment plants and the sewers themselves, central 
grinding stations are not devoid of certain objectionable 
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features. Garbage grinders are noisy, and can be heard 
for as much as 400 or 500 ft away. Furthermore, they 
are not free from odors even under the best conditions. 
It is advisable not to locate them near dwellings. 

The cost of grinding garbage and of subsequent treat- 
ment at the sewage works should not be overlooked, 
With the cost of a household grinder at $160 installed, 
only a minority of the population of a city could afford 
one. It remains, therefore, to investigate the cost when 
using central grinding stations. Calvert has estimated 
the total cost, including fixed charges, of operating a 
garbage grinder station with a capacity of 24,000 tons per 
annum to be $0.372 per ton. The writer's estimate for 
operating a station of similar size under Baltimore condi- 
tions is $0.426 per ton. To this must be added the 
cost of handling the solids at the sewage works. In 
nearly every case the garbage would have to be di- 
gested and then dried on sand beds. H. F. Ferguson 
and W. H. Wisely have found the total cost of sludge 
digestion and sludge drying, including fixed charges, 
at six plants in Illinois to average $11.23 per ton of dry 
raw solids. If it is assumed that garbage can be handled 
as readily as sewage solids, the cost of treating garbage 
containing 25 per cent solids would average $2.81 per 
wet ton. Including grinding charges, the total cost 
per ton under average conditions would be about $3.20. 
This cost does not include the expense of handling and 
treating additional quantities of screenings, grit, scum, 
and grease. Moreover, it is possible that secondary 
treatment units such as trickling filters, intermittent 
sand filters, or aeration tanks used in the activated sludge 
process might have to be enlarged because of the in- 
creased strength of the effluent from preliminary settling 
tanks. If so, corresponding additional fixed and operat- 
ing costs would have to be included. 

The cost of garbage reduction or incineration varies 
widely. A report prepared by the Civic Development 
Department of the U. S. Chamber of Commerce in- 
dicated that the operating cost of garbage and refuse 
incineration in 154 cities averaged $1.26 per ton. Less 
information is available regarding the fixed costs of 
garbage incinerators, but it is believed that the total 
cost of incineration in general should not average more 
than $2.50 per ton. Garbage in Baltimore is disposed of 
by a private contractor, who at his own cost constructed 
and operates an incinerator plant. He receives $1.85 
per ton of garbage disposed of. At the termination of 
the contract, which runs for 10 years, the incinerator plant 
will become the property of the city. 

One of the advantages of grinding garbage and dis- 
charging it into sewers is that the cost of transporta- 
tion should as a rule be less. Another advantage is that 
grinding stations occupy little room and are inexpensive 
to build. Calvert estimates the cost of a station with a 
capacity of approximately 80 tons a day to be $23,500, 
or about $294 a ton. A 160-ton plant was built in 
Baltimore for $8,585, or approximately $54 per ton. 
The reason for the low cost of the latter plant was that 
the superstructure was of sheet metal, and every effort 
was made to keep the cost at a minimum. A garbage 
incinerator costs two or three times more than Calvert s 
estimate. 

It is difficult to predict whether there will be a general 
tendency in the future to adopt such methods as those 
described here. It is advisable that laboratory work 
be continued, and that its results be checked more ¢ 
tensively on a plant scale. However attractive the com 
bined treatment of garbage and sewage may appear 
certain instances, it should be adopted only after the most 
careful study. 
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Recent Developments in Pavement Design 
Scientific Methods Are Replacing Rule-of-Thumb in the Design of Highway Pavements 


Member AMERICAN Society or Crvit ENGINEERS 


HERE have been two simul- 
taneous trends in the field of 
highway engineering during 
the past several years: (1) A wide- 
spread desire and concerted drive 
for the development of improved 
types of low-cost roads capable 
of sustaining moderate year-round 
traffic; (2) an attempt to improve 
upon or correct defects in the older 
well-established types of pavement. 
The development of the main and 
secondary highway systems in many 
localities recently focused attention 
on the requirements of the “‘local 
use’ roads, but whether the later un- 
usual activity in low-cost road con- 
struction was the next logical step in 
the development of a national high- 
way system, or whether it was 
largely the product of disjointed eco- 
nomic conditions, remains to be 
determined. 

One valuable result of the in- 
creased construction of low-cost 
roads has been an intensified study 
of soils, made in order to arrive at a 


By Jurius ADLER 


ConsuLTInG ENGINEER, PHILADELpnHiA, Pa. 


NDERLYING most of the recent 

improvements in the design of all 
types of highway pavements has been the 
introduction of research methods and a 
closer study of the relationships be- 
tween the various materials employed. 
The importance of soil stabilization is 
being recognized more and more, not 
only in the construction of low-cost 
wearing surfaces, but also in providing a 
suitable subgrade for higher-type roads. 
Increased activity is noted in the use of 
various types of cold bituminous mix- 
tures. Brick pavements have enjoyed 
some return to favor, owing to the use of 
harder, tougher brick laid with a slightly 
roughened surface uppermost, and im- 
proved methods for removing the excess 
asphalt left from pouring the joints. 
Developments in the construction of con- 
crete, hot-mixed bituminous, and granite- 
block pavements are also discussed in 
this article, abstracted from the paper 
delivered by Mr. Adler on January 16, 
1936, before the Highway Division at the 
Annual Meeting of the Society. 


designed to overcome this defect. 

There can be no question but that 
the matter of providing a stable sub- 
grade for pavements has failed to 
receive the consideration it war- 
rants, aud the indications that this 
defect is about to be corrected con- 
stitute a very important recent de- 
velopment. A comprehensive dis- 
cussion of the importance of survey- 
ing and sampling soils preliminary 
to the formation of a highway sub- 
grade, together with methods of pro- 
cedure, is contained in a tentative 
standard method adopted by the 
American Society for Testing Mate- 
rials in 1935 under the serial desig- 
nation D-420. The first paragraph 
of this tentative standard states 
that the purpose of the subgrade 
survey is to furnish the engineer 
with significant information on the 
final location of the road both ver 
tically and horizontally; the selec- 
tion of suitable fill material; the de- 
sign of the roadway section; the 
design and location of ditches, cul- 








better understanding of their classification and behavior, 
and of means for their improvement, either for the pur- 
pose of forming a suitable subgrade for a higher type of 
pavemeut, or for the development of a low-cost wearing 
suriace. 


IMPORTANCE OF SOIL STABILIZATION RECOGNIZED 


Few natural soils found in the bed of a road, when ex- 
posed to extreme variations in moisture, are capable of 
escaping considerable displacement under traffic, even 
after the usual provisions for drainage have been made. 
Soil stabilization, therefore, consists in the treatment of 
the natural soil by any one of a number of methods 


verts, and drains; the need for subgrade treatment and 
the type of treatment required; and the selection of the 
type of road surface and its design. 

The methods of survey and soil examination there pro- 
posed will appear distinctly burdensome to most highway 
organizations. Short cuts will undoubtedly be de- 
veloped, and the suggested work procedure can prob 
ably be curtailed. In particular, there is need for a much 
wider diffusion of knowledge of soils and their behavior, 
and for more ability to interpret the results to be ob 
tained from the examination of soil samples before this 
work can be successfully made a part of routine pro 
cedure. But attention is being directed definitely to the 
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STABILIZING A Sort RoaD witH ASPHALT 


Behi h Scarifier Tooth of the Sub-Oiler Is a Pipe with Orifice 
for the Introduction of Asphaltic Oil 
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WIDENING ConcRETE Hicuway, U.S. Route 1, New Jersey 


Low Sloping White Cement Concrete Curbs Are Placed on Both 
Sides of Center Dividing Strip, Using a Small Portable Vibrator 








182 Civit EnGitneeRinG for March 1936 


fact that knowledge of stable subgrades and methods 
for their production is necessary. 


DEVELOPING MEANS FOR STABILIZING THE SOIL 


Methods of soil stabilization for the production of 
low-cost wearing surfaces or improved subgrades are too 
numerous to discuss in detail. The starting point for 
many forms of this work lies in reproportioning the 
coarse, medium, and fine components of the soil or sur- 
facing material so as to produce a dense mixture, capable 
of shedding excess water and yet capable of retaining 
sufficient moisture during dry weather to secure the 
binding effect of capillary moisture films. A deliquescent 
salt, such as calcium chloride, may be used to aid in 
retaining moisture in the road material during periods 


© t &. Bureau of Public Roads 
STABILIZING A MICHIGAN Sort ROAD wiITH CHEMICAL 


(a) Scarifying the Old Surface (d) 


(c) Spreading Pulverized Clay Admixture 





Deep Blading to Mix Clay with Old Material 
(b) Removing Large Stone with Rake (e) Spreading Chemical Over Smoothed Surface 
(f) Mixing by Blading in Windrows 
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of dry weather. Stabilization may also begin with the 
use of a cementing material, such as asphalt oil or tar in 
the bituminous class, or portland cement in the non- 
bituminous. The object in any case is to exclude water 
as completely as possible and to replace it by another 
cementing agent. The specific materials referred to are 
simply mentioned as prominent examples of the numer- 
ous materials being employed regularly or experimentally 
for this purpose. 

Many of the methods now being used for the produc- 
tion of low-cost road surfaces are distinctly not new, 
More than 25 years ago, it was common practice in the 
southeastern states and elsewhere to add sand to clay 
and clay to sand or loose gravel in order to increase 
stability. In California and other states the practice 
of applying asphalt oil 
to earth roads was 
widespread, and other 
processes among those 
named were employed 
on a smaller scale. In- 
creased activity in the 
production of asphalt or 
tar-bound road _sur- 
faces, whether by 
“mixed-in-place,” 
plant-mixed, or other 
method, represents re- 
newed use of an older 
method of construction 
rather than a new 
method. Really im- 
portant recent develop- 
ments in this work are 
the introduction of re- 
search methods, and an 
attempt to arrive at a 
clear understanding oi 
relationships and reac- 
tions between the ma- 
terials—in other words, 
the substitution of sci- 
entific procedure for the 
old cut-and-try meth- 
ods. A reasonable num- 
ber of failures must be 
expected. Where en- 
thusiasm is substituted 
for knowledge of good 
design, the percentage 
of failures will be sub- 
stantially greater. 


PROGRESS IN PORTLAND 
CEMENT CONCRETE 
PAVING 


Widespread atten 
tion has been given m 
recent years to the de- 
sign and construction 
of concrete highways, S° 
that there appear to be 
few strictly new devel- 
opments to be reported 
at this time. Hence dis- 
cussion will refer only 
to the progress beimg 
made on developments 
which have been unde! 
way for some time. 
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iedueing the design of concrete road slabs to a mathe- 
matical basis constitutes a fundamental improvement. 
Design on this basis, which involves character of sub- 
grade support, strength of material, and stresses arising 
from anticipated loads and from temperature and mois- 
ture variations, cannot be said to be a matter of estab- 
ished procedure at this time. But studies both com- 
pleted and in progress indicate that such developments 
may be anticipated. The comprehensive investigations 
of the U. S. Bureau of Public Roads (reported in Public 
Roads, October to December 1935) will undoubtedly 
have a marked influence on rational slab design. 

It should be noted, however, that in such design there 
is no escape from the use of empirical constants, in par- 
ticular the constant representing the character of sub- 
grade support. Since any design formula must assume 
the existence of uniform support extending over appar- 
ently similar subgrade areas, attention is again directed 
to the importance of developing means either for an 
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ConsTRUCTING A CoLpD-LAIp BITUMINOUS STREET IN Kansas City 


From Right to Left Appear Aggregate Dump Trucks, Traveling 
Asphalt Plant, Grader, and Tractor 


actual improvement in subgrade stability, or at least for 
subgrade treatment designed to ensure uniformity of 
support over a considerable area. Otherwise the basis 
for proper slab design will be lacking. 

Vibration of concrete in road slabs will not be discussed 
since it is a construction development, but if this process 
is found satisfactory and practical, it will naturally lead 
to more economy and adaptability in the design of mix- 
tures. Since vibration makes possible the use of drier 
mixes, Obviously a required strength may be obtained 
with a lower cement factor. At the same time the re- 
proportioning necessary to obtain the best results from 
vibration requires a higher proportion of coarse aggre- 
gate, which also contributes to reduction in mixing 
water, 


USE OF PLANT-MIXED BITUMINOUS PAVEMENTS INCREASES 


Of particular interest has been the accelerated de- 
velopment and use of “cold” bituminous mixtures. 
his is no doubt due to increased activity in bituminous 
paving construction at points distant from the large 
centers of population with their permanent-type asphalt 
plants designed for “‘hot-mix” work, and also to a desire 
to obtain mixtures at lower costs. Certainly the field of 
operations has been considerably expanded by the intro- 
duction of these mixtures. 

The design of cold-mix bituminous pavements in- 
volves proper selection of materials (principally the 
bitumen itself) coupled with methods of manipulation 
such that the resulting mixtures will not solidify exces- 
sively either while in transit or during a reasonable 
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period of storage, but will retain sufficient workability to 
permit spreading on the road surface without further 
treatment. When subjected to compression by rollers 
and further compaction by traffic, the mixtures should 
acquire sufficient density and stability to produce a dur- 
able pavement. 

A large number of such paving mixtures are being 
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Roap-Mix Brruminous PAVING EQUIPMENT 


The Trend in Road-Mix Operations Is to Use Equipment Requiring 
Only One Passage for Thorough Mixing 


offered for use. Many of them are proprietary in char- 
acter, and the task of classifying them would be a dif- 
ficult one—certainly beyond the scope of this paper. 
Three prominent basic types may be mentioned, how- 
ever, by way of illustration: (1) Those employing a 
cut-back bitumen, either asphalt or tar, as the cementing 
material to maintain workability until the more volatile 
elements have evaporated; (2) those employing an as- 
phalt emulsion, in which the asphalt does not take a ‘‘set’’ 
until exposed to the air after the mixture is spread in a 
relatively thin layer; (3) those in which a hard, powdered 
asphalt and a flux are employed in the mixing process, 
the flux providing workability until the mixture is spread 
on the road, after which combination of the hard and soft 
bitumens should produce stability. The proponents of 
each of these classes of mixes claim that the absence of 
high temperatures during the mixing process preserves 
the cementing qualities of the bitumen, free from oxida- 
tion, hardening, or any other form of deterioration. 

In the field of hot-mix pavements, such as sheet as- 
phalt and asphaltic concrete, developments in design 
during recent years seem to be definitely lacking. Never- 
theless, indications are plentiful that this field of work is 
on the verge of far-reaching changes in design methods. 
Changes in the composition of asphalt mixtures made 
some years ago for the purpose of increasing stability 
(resistance to displacement under traffic) in many cases 
have resulted in mixtures susceptible to cracking during 
periods of extreme cold weather in more northerly loca- 
tions. In some cases reducing the amount of bitumen, 
lowering its penetration, and increasing the filler content 
of the mixture went well beyond the requirements for 
improved stability and were certainly detrimental to the 
life of the pavement in other respects. Hence the time 
is now ripe for a comprehensive study of asphalt cements 
and asphalt mixtures in order to forecast their behavior 
in pavements under traffic and under extremes of tem- 
perature. 

Since standard methods of test are entirely inadequate 
for this purpose, and technical literature indicates un- 
usual activity by investigators of the physical properties 
and behavior of completed asphalt mixtures, it is reason- 
able to suppose that a revamping of asphalt paving 
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specifications will soon be under way in a form correlat- 
ing more nearly the character and service behavior of 
the materials. 

Reports of the work of several investigators pub- 
lished during the past year showed that tests were being 
made on asphalt mixtures at low temperatures for 
toughness or resistance to impact, for tensile and flexural 
strength, and for shearing strength. These tests, 
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Four Types or PAVING Brick 
(a) and (6) Two kinds of Vertical-Fiber Lug, (c) Wire-Cut Lug, 
and (d) Repressed Lug 


which involved the work of several different investiga- 
tors, do not appear altogether compatible for this par- 
ticular study, but the least possible number of tests 
which will furnish the desired information should evi- 
dently be sought. 


DEVELOPMENTS IN VITRIFIED BRICK PAVING 


Certain well-defined trends in the design and con- 
struction of vitrified brick pavements have been in 
evidence for a number of years. Repressed brick, with 
its tendency toward a non-homogeneous structure, had 
been replaced more and more by wire-cut brick, on which 
lugs, if used at all, were formed during cutting. Plain 
wire-cut lugless brick, however, gradually fell into dis- 
favor owing to the difficulty of providing a uniform joint 
of sufficient width to permit the ready entrance of the 
joint filler. At the same time, asphalt filler began to 
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Applying Calcium Chloride Solution Before Pouring Asphalt 


Mernop FoR RemMovinc Excess ASPHALT FROM BRICK PAVING, PHILADELPHIA 





Civit ENGINEERING for March 1936 


Spading Up the Excess Asphalt After Joints Are Completely Filled 
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supplant grout filler, which had been responsible {or 
destructive stresses in the thin brick slab. 

At this stage in the development of brick pavement, 
a mat of asphalt of variable thickness was found on the 
newly completed surface unless a tedious hand-pouring 
process of joint filling was employed, which reduced but 
did not eliminate the excess asphalt. The asphalt sur- 
face was objectionably slippery in wet weather, but even 
after its removal by traffic, the exposed brick surface, 
if either of the wire-cut lug or the repressed type, was too 
smooth to provide the best traction. 

This situation is now improved as a result of the recent 
development of a wire-cut lug brick of the vertical-fiber 
type, which is laid with the slightly roughened surface 
(formed by the passage of the cutting wire) uppermost. 
Lugs on one side and end, sometimes supplemented by 
vertical grooves, ensure proper joints. In addition, a 
process has been developed for removing the surplus 
asphalt from the surface of the newly laid brick pave- 
ment. This involves the use of a separating agent which, 
temporarily at least, prevents the adhesion of the as- 
phalt and so facilitates its removal. 

During the past two years considerable attention has 
been directed to the de-airing process in brick manu- 
facture, in which the clay is subjected to a vacuum before 
being formed into a bar. The primary result is an in- 
crease in density of the clay bar and of the finished brick, 
but the average values of all other physical characteris- 
tics are appreciably changed. The abrasion loss, as 
determined by the standard rattler test, is materially 
reduced, test results as low as 15 per cent being not un- 
usual. The published results of a limited number of 
tests for toughness, abrasion, and crushing strength, 
ordinarily made on rock, give figures which would ap- 
proximate those from a good grade of stone. The 
specific gravity, however, is approximately 8 to 10 per 
cent less than for the average granite or sandstone 
This process, as applied to brick-making, is believed to be 
still in an experimental stage, and its ultimate value is 
therefore difficult to forecast. 

No outstanding developments in granite-block paving 
design have occurred lately. However, the recent em- 
ployment of a separating agent to remove excess asphalt 
mastic from the surface of newly laid granite blocks 
should prove important. With granite block as with 
brick, the existence of surface mats of excess bitumen has 
been objectionable in hot weather on account of sticki- 
ness, while in wet weather the slippery surface is the 
cause of numerous accidents. 
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opinion exists about the 
proper use of the terms “‘ap- 
proach” and ‘‘connection,” applied 
to roadways adjacent to or leading 
toward a fixed river crossing. For 
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C YNSIDERABLE difference of 


- by the purposes of this paper the two 
surplus terms are defined as follows: 

- pave. The word “approach” refers to the 
which roadway joining the crossing with 
he oo. the surface of the natural terrain, 


usually on divergent or convergent 
grades, and accommodating cross- 


on has : 
ing traffic only, access to flanking or 


manu- : ; 

before contiguous properties or highways 
an in- being prevented by structural fea- 
1 brick tures, strips of marginal real estate, 


or traffic regulations. The word 


acteris- Tay 
“connection” refers to a roadway 








OURTEEN miles of wide high- 

ways, for the most part paved 
with asphalt on a concrete base, will 
serve the 3'/, miles of crossing struc- 
tures which constitute New York City's 
Triborough Bridge, connecting the bor- 
oughs of Manhattan, the Bronx, and 
Queens. These connections, not includ- 
ing the roadways that join the crossings 
with the natural terrain, better known as 
approaches, are being constructed at a 
cost estimated at about 40 per cent of 
the cost of the entire project. 
trends in bridge planning sustain the 
propriety of this expenditure, as such 
connections have demonstrated their value 
in attracting traffic and in speeding it to 
and from fixed crossings. 
rations are used at most of the inter- 
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Elaborate Connections Are Amply Justified for New York City's Latest Bridge Project 
By J. C. Evans 


ENGINEER OF APPROACHES, TrRIBOROUGH Brince AuTHority, New York, N.Y. 


simple ramps to serve the eastern 
connection and a curving central 
roadway to accommodate traffic on 
a contemplated connection for traf- 
fic in the western area of the bor- 
ough. This future westerly ap- 
proach will terminate in the block 
east of St. Ann’s Avenue, between 
East 134th and East 135th streets, 
at which point it will meet the sur- 
face of the western connection. 

The Bronx approach, as being 
constructed, is a wide ramp parallel 
to Cypress Avenue, passing over 
East 133rd Street and terminating 
at the south side of East 134th 
Street at the junction of Southern 
Boulevard and Cypress Avenue. 
True to the definition, this approach 
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serially leading to an approach, accommo- sections of the bridge connections with can serve bridge traffic only. 
not un- dating crossing traffic in addition to other highways. The article is ab- The Bronx connection begins at 
aber of functioning as a normal highway, stracted from Mr. Evans’ address on the end of the approach and utilizes 
rength, parkway, or street, providing serv- January 16, 1936, before the Highway Southern Boulevard to Whitlock 
uld ap- ice to flanking or continguous prop- Division, at the Annual Meeting of the Avenue, a distance of one-half 
. The erties and access to intersecting Society in New York. mile. This thoroughfare is 100 
10 per highways. In short, an approach ft in width, with a 60-ft roadway 
dstone serves crossing traffic only and a connection serves other occupied by two trolley tracks. To free the connection 
od to be traffic in addition to crossing traffic. of continued trolley-car interference, Whitlock Avenue, 
value is As shown in Fig. 1, the Triborough Bridge has three 
approaches—one in the Borough of the Bronx, one in the — 
paving Borough of Queens, and a compound one in the Borough | y 7 sna \Ph \ F 
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fed, ultimately, to a compound one with a pair of 
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BRIDGE AND CONNECTIONS 
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100 ft in width and 60 ft between curbs, is used from 


Southern Boulevard to Leggett Avenue. 


From Leggett Avenue to Hunts Point Avenue, Whit- 
lock Avenue was a 60-ft street and a 30-ft roadway 


Fic. 2. 


carrying one-way traffic. A strip of private property 
110 ft wide was acquired in this section, to permit the 
creation of a boulevard 170 ft in width, having two 15- 
ft sidewalks and two 40-ft roadways separated by a 60- 
ft mall, which affords an opportunity for decorative 
planting and treatment. 

The connection continues on Whitlock Avenue to 
Eastern Boulevard as a 100-ft street with a 60-ft roadway. 
Eastern Boulevard is then followed to Pelham Bay Park. 
This is a 100-ft street with a 60-ft roadway, restricted 
only at the crossing over Westchester Creek, which 
provides for a 40-ft roadway. 

In general this connection permits the assembly and 
dissemination of bridge traffic at all intersecting streets 
and main traffic routes, and an extension to Pelham 
Bay, Hutchinson River, and Bronx River parkways is 
expected. The total length of the connection is 6'/, 
miles. The roadway is surfaced with asphalt laid on a 
6-in. concrete base. 

In the event that standard traffic-light control causes 
undue congestion or restricts the capacity of the con- 
nection, a comprehensive scheme for a central express 
roadway flanked by two marginal streets has been pro- 
posed. This roadway will be depressed or elevated at 
principal transverse thoroughfares but will remain a 
connection, since it will carry other traffic in addition to 
bridge traffic. 


THE MANHATTAN CONNECTION 


At the Manhattan end of the bridge, a pair of ramps 
join the crossing structure with the grade of East 125th 
Street, one for “off-bound” traffic and the other for 
“on-bound” traffic. These ramps are generally recog- 
nized as one approach in that they terminate where the 
gradients meet the present surface between First and 
Second avenues (Fig. 3). Private property was ac- 
quired on both sides of East 125th Street from the river 
to Second Avenue for these ramps, and to afford areas for 
park treatment. 

The second part of this compound approach crosses 
over the on-bound ramp of the East 125th Street ap- 
proach and curves east to contact the surface at the 
foot of East 122d Street, at which point the connection 
begins. 
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Bronx APPROACH, WITH Bronx KILL CROSSING ON THE LEFT AND 
HARLEM RIVER CROSSING ON THE RIGHT 
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The Manhattan connection, which has been called 
the East River Drive, is a new highway extending from 
122d Street to 92d Street, at which point continuity to 
the south is accomplished by York Avenue—part of the 
present street system of Manhattan. 
It parallels a new bulkhead wall along 
the East River, the usual slip-and-pier 
development having been discarded, 
Slips extending inshore from the bulk- 
head line are being filled, and piers ex- 
tending outshore are being demol.- 
ished. 

Sufficient waterfront property was 
acquired to provide a drive 125 ft 
wide, subdivided into a 15-ft sidewalk 
on the inshore side and two 32-ft road- 
ways separated by a 6-ft mall, as shown 
in Fig. 4. The outshore 40 ft is dedi- 
cated to a decorative esplanade. 

This connection intercepts all streets 
at grade and permits right turns for 
southbound traffic at all streets. For 
northbound traffic, turns are permitted 
only at 92d, 96th, 106th, and 116th 
streets, all of which are left turns. 

The Manhattan connection, true to 
the definition, serves both bridge and other traffic. It 
is about 1'/, miles long, is paved with sheet asphalt on a 
9-in. concrete base, and is lighted by two-fixtured cen- 
tral lighting standards. 


THE QUEENS CONNECTION 


The approach in the Borough of Queens ends midway 
between 28th and 29th streets and is flanked by Hoyt 
Avenue North and Hoyt Avenue South, the combined 
width of all roadways forming a plaza-like area 258 ft in 
width between curbs. This area, although adequate to 
handle all bridge traffic, is removed from direct feeder 
highways. In conformity with the facilities being pro- 
vided in the other boroughs, connections are being con- 
structed to cater to toll-paying trans-river traffic. 

The Queens simple approach is served by a dual or 
compound connection, one part of which consists of a 
depressed express roadway approximately 1.1 miles long 
with eight traffic lanes, four in each direction, and a 
central mall 6 ft wide. Referring to Fig. 5, it will be 


seen that this express connection descends from the 
street surface adjacent to the approach to pass beneath 
3lst Street (Second Avenue) and continues as a depressed 
roadway to 49th Street, at which point it rises to meet 
the street surface at 70th Street, in front of St. Michael's 
Cemetery. For a distance of '/, mile farther, the 
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express highway is at the same grade as the street system, 
permitting interchange of traffic. 

' Extending toward the east with a width of six traffic 
lanes divided by a central mall, the express connection 
descends to pass beneath the westbound roadway of 
Astoria Boulevard and continues northeast as Grand 
Central Parkway Extension until it reaches Flushing 
Bay. Thence it continues along the shore to the inter- 
section of Astoria and Northern boulevards. It passes 
beneath these highways and continues southeast along 
and adjacent to Flushing River, the site of New York’s 
coming world’s fair. At the intersection of Northern 
and Astoria boulevards, a complete system of flying 
junctions permits free interchange of traffic between 
routes 

The Triborough Bridge Authority is constructing that 
part of the Grand Central Parkway west of the fly- 
ing junctions. The total distance from the approach 
through the express roadway and along this section of 
the Grand Central Parkway Extension is slightly more 
than four miles. 

The second part of the compound connection consists 
of two one-way marginal surface roadways, which flank 
the depressed express roadway and constitute integral 
parts of the Queens street system. These streets, Astoria 
Boulevard North and Astoria Boulevard South, are 
created by widening Astoria Avenue. Each provides a 
\5-ft sidewalk on one side and in general a four-lane 
roadway. They are cross-connected at 3ist Street 
Second Avenue) and at 35th, 37th, Steinway, 44th, 47th, 
and 49th streets, and form an interchange basin with 
the express roadway in front of St. Michael’s Cemetery. 

East of the cemetery the boulevards underpass the 
Grand Central Parkway Extension, and then converge 
at 80th Street to form a 130-ft surface boulevard made 
possible by the continued widening of Astoria Avenue. 
[his boulevard, subdivided into two 15-ft sidewalks, two 
12-ft roadways, and a 16-ft mall, extends eastward to 
112th Place, a distance of 3'/, miles. Reconstruction 
east of 112th Place is being done by the Long Island 
State Park Commission in conjunction with the Grand 
Central Parkway Extension. 

In constructing the depressed express roadway it was 
necessary to underpin the columns of the elevated rail- 
road structure located on 31st Street (Second Avenue). 

As real estate is too expensive to provide flying junc- 
tions between 29th and 33rd streets, and left turns into 
sist Street are inconvenient and hazardous because 
of the elevated railroad columns, a left-turn basin has 
been provided east of 31st Street. This is situated in 
the triangular area between the two marginal high- 
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MAKE Up THE COMPOUND QUEENS CONNECTION 


ONE DEPRESSED AND Two SurFAcE HIGHWAYS 


ways, with a left-turn bridge over the depressed roadway. 

Ramps are provided between 33rd and 35th streets to 
permit interchange of non-bridge traffic between the 
surface and the depressed roadways. At Steinway Street 
the valves controlling the Board of Water Supply's 
distribution system require that the eastbound and west- 
bound roadways of the depressed express highway be 
divided in order to pass around the enclosing shaft. 

East of Steinway Street the tracks of the New York 
Connecting Railroad cross both the express and the 
marginal roadways on an elevated structure resting on 
concrete piers, as shown in Fig. 6. The bases of these 
piers were originally above the bed of the depressed 
roadway, and it was necessary to support the trusses on 
falsework while removing the piers and installing new 
permanent supports. 

Between the 44th and 47th street bridges over the ex- 
press roadway, provision was made for a future flying junc- 
tion with a high-speed connection to Queens Boulevard. 

The Grand Central Parkway Extension is to be given 
landscaped treatment similar to that of the Grand Cen- 
tral and Northern State parkways. Ornamental over- 
head bridges are installed at Astoria Boulevard (west- 
bound), 85th Street, and 94th Street, the latter carrying 
trolley tracks. Along Flushing Bay the inshore upland is 
to be landscaped in conformity with existing conditions. 

This part of the Grand Central Parkway will consist of 
a broad esplanade to be built along the waterfront on 
ground made by hydraulic fill from the bottom of Fiush 
ing Bay. It will be protected by asea wall. The rest of 
the made area will be dedicated to park and recreational 
purposes. In addition to serving as a bridge connection 
this highway will permit high-speed motor shuttle serv- 
ice between Glenn Curtis Airport and Manhattan. 
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There will be three pedestrian overpasses of the express 
highway at convenient points. 

The plans of the Grand Central Parkway connection, 
the locations of parks and playgrounds, and the land- 
scaping and structural treatment were in charge of the 
Long Island State Park Commission and the New York 
State Department of Public Works. 

Construction of the westerly section of the Queens 
connections required major changes in the existing street 
system and a modification of the sewer system. The new 





sewer system enlarges the present facilities in order 
to accommodate the flow from a drainage area to be 
equipped with sewers in the future. Between 31st and 
32d streets the depressed roadway is below the invert of 
the adjacent sewer. It was therefore necessary to install 
an automatic pumping station in order to remove storm 
water collecting at this low point. 

The water mains serving the territory were rerouted 
along the marginal streets and through the decks of the 
bridges over the depressed roadway connecting the 
streets. Major changes were made in the valve chamber 
of the water-distribution system at Steinway Street. 

The overhead facilities of the utility companies were 
relocated in new underground systems, and their exist- 
ing subsurface structures required 
relocation at many points. 

This extensive relocation work 
was planned in such a way that 
service to the public would not be 
unduly interrupted. To this end 
close cooperation was maintained 
with the Brooklyn Union Gas 
Company, Consolidated Gas Com- 
pany, New York Telephone Com- 
pany, New York and Queens Elec- 
tric Light and Power Company, 
and the Steinway (trolley) Lines. 

On the 6'/, miles of Queens con- 
nections, three different types of 
roadway construction are used. 
The depressed roadway is a 10-in. 
double-reinforced concrete slab on 
a 6-in. cinder base. The Grand 
Central Parkway connection is 
paved with 8 in. of reinforced con- 
crete. Astoria Boulevard and the 
marginal Astoria Boulevard North 
and Astoria Boulevard South are 
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Tue Queens CONNECTION Passes BENEATH THE TRACKS OF THE NEW YORK 
CONNECTING RAILROAD East oF STEINWAY AVENUE 
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The legislative act authorizing the Triborough Bridge 
stipulated that facilities should be provided for vehicular 
access between the bridge and Randall's Island. This 
requirement made the junction a particularly interesting 
problem, as the three branches of the bridge necessitated 
flying junctions for six main traffic movements. In order 
to make Randall's Island accessible from the three bor. 
oughs, the number of traffic routes to be provided for 
was increased to 12. The decision to collect tolls at the 
island further increased the complexity of the problem. 

RANDALL'S ISLAND JUNCTION 

A unique plan for the junction was 
developed from the usual grade-sepa- 
ration solution, permitting continuous 
and speedy movement along all 12 
routes—with a stop for toll payment— 
free from steep grades and sharp 
curves. This plan is shown in Fig, 7. 

The ramps leading to Randall's 
Island are approaches rather than con- 
nections because the traffic handled by 
them is bridge traffic. They will make 
available to the public an island con. 
verted to recreational uses. Play- 
grounds, parking areas, and a stadium 
will all be provided. By means of a 
low-clearance bridge over Little Hell 
Gate, the island will be connected with 
Ward's Island, which will be similarly 
reconditioned in a few years. 

Although the Triborough Bridge Authority is primarily 
constructing a transportation link between the three 
boroughs, it is also demonstrating that a utilitarian proj- 
ect may become an asset to the metropolis by providing 
playgrounds, parks, and landscaping. 

The cooperation which made this achievement possible 
is due to the fact that Robert Moses, in addition to being 
a commissioner of the Triborough Bridge Authority, is 
also Commissioner of Parks of the City of New York, 
president of the Long Island Park Commission, and 
president of the Council of State Parks. Detailed plans 
for the varied work along the connections were pre- 
pared by the city departments. 
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RANDALL’s ISLAND APPROACHES, SHOWING FLYING JUNCTIONS FOR Six Mls 
TRAFFIC MOVEMENTS AND ARRANGEMENTS FOR COLLECTING TOLLS 


paved with sheet asphalt on an 8- 
in. unreinforced concrete base. 
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COMMITTEE ON CHEMICAL TREATMENT OF 


at the 
lem. SEWAGE 
. Abstract of Preliminary Statement 
vi [ue PAST few years have witnessed a revival of interest 
inuous in sewage disposal by chemical treatment processes. 
all 19 This has come about as the result of a search for an 
nent— economical form of treatment ranging in degree between 
sharp that of plain sedimentation and the biological processes. 
Fig. 7. Until recently the symposium on “Sewage Treatment 
ndall’s by Modern Chemical Methods” (Crvm ENGINEERING, 
an cén- April 1935) constituted the most complete and up-to-date 
{led by published statement on this subject. 
i make Not long after the establishment of the present com- 
id con- mittee, it was learned that the Committee on Sewage 
Plav- Disposal of the American Public Health Association, 
tadium headed by a member of this Division (Langdon Pearse, 
on of 3 of Chicago), had under way the compilation of a re- 
le Hell port on “Chemical Treatment of Sewage.”” Realizing 
ed with the th roughness with which the A.P.H.A. committee 
enllesty planned to review the history and existing literature on 
| ; the subject, and to avoid duplication of effort and 
Leserily purpose, it was considered advisable to await the ap- 
> three pearance of the Pearse report before proceeding. 
An pro}: This outstanding report on “Chemical Treatment of 
oviding Sewage,’ which has proved to be as thorough as antici- 
pated, was submitted on October 8, 1935, to the A.P.H.A. 
possible in annual meeting at Milwaukee, Wis. It has since ap- 
0 being peared in full in the Sewage Works Journal for November 
ority, is \935, and its reading and study is recommended to mem- 
» York, bers of this Division. 
mn, and Operating data from full-scale plants and various 
-d plans experimental installations are as yet too meager to 
“re pre: justify presentation of definite conclusions as to the 


eflectiveness and economy of the several processes 
employed. A review of the information now available, 
however, would seem to justify the following conclusions: 

|. Adoption of a chemical treatment process in any 
particular case should be based on a critical study of 
all local conditions to be met. 

2. The degree of purification effected with normal 
sewages, employing practical dosages of chemicals and 
moderate periods of flocculation, will lie between that 
secured by plain sedimentation and efficiently per- 
lorming biological processes. 

5. Experimental installations when utilizing long 
periods of flocculation in combination with the re- 
arculation of a portion of the sludge, indicate that it 
may be possible to secure dependable and consistent 
degrees of purification closely approaching those of the 
biological processes. 

‘. The use of chemical treatment processes may find 
most suitable application, as follows: 

®) For sewage carrying toxic industrial wastes or 
fon-toxic wastes in high ratios to the domestic sewage. 

°) In locations where it is necessary to supplement 


ag treatment (sedimentation) for part of the time 
only 





preliminary treatment, where it is necessary 
an overload on existing works. 
omplete treatment, where space limitations 


to relic 
. Mars 


Sanitary Engineering Division Committees 


Technical Groups Make Reports at Division Session on January 16, 1936 


or inadequate funds prevent the construction of more 
complex and extended works. 

5. The operating costs at full-time chemical treat- 
ment plants (considering the present status of the cost 
and availability of chemicals) may in many cases exceed 
the operating costs of biological plants of the activated 
sludge type—especially those which produce power from 
digester gas or where power costs are low. 


Respectfully submitted, 
RICHARD H. Gou.p, Chairman 


William R. Copeland Theodore R. Haseltine 
H. J. Darcey Harry H. Hendon 
Linn H. Enslow George J. Schroepfer 





COMMITTEE ON FILTERING MATERIALS 
Abstract of Final Progress Report 


THE ACTIVITIES of the committee have been covered 
by many meetings and the presentation of 10 progress 
reports, including considerable detail data which have 
been of much general interest. The personnel of the 
committee has remained the same during its 10 years 
of activity. 

The final reports of the committee, relating to filtering 
materials for sewage works, for both trickling filters and 
fine-grain filters, are now in the hands of the Committee 
on Publications of the Society, and will be combined and 
published as a manual of engineering practice. 

An extended investigation on filter sand for water 
works, under the direction of Mr. Armstrong, with the 
cooperation of the filtration departments of 26 cities, has 
been completed, and a report prepared. This report is 
being presented to the Executive Committee of the 
Sanitary Engineering Division, with the suggestion that 
it be published by the Society as a monograph. 

The committee believes that it has completed the 
work assigned to it and requests that it be relieved from 
further duty. 

Respectfully submitted, 
WILuiaM E. STANLey, Chairman 


James W. Armstrong George B. Gascoigne 
W. H. Dittoe Nathan T. Veatch, Jr. 
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COMMITTEE ON TECHNICAL ASPECTS OF REFUSE 
DISPOSAL 


THIS COMMITTER, appointed in 1935, is expected to 
stimulate and develop, by studies, reviews, and discus- 
sions of refuse collection and disposal problems, a more 
adequate and impartial engineering basis for this field 
of sanitation. Its personnel, in addition to the chair- 
man, Harrison P. Eddy, Jr., consists of Herman G. Baity, 
Herman P. Cortelyou, Frank E. De Martini, Walter Frick- 
stad, Harry Goodridge, and Leon G. Williams. 


Abstract of First Progress Report 


This report will be limited to a preliminary statement 
of methods of refuse disposal in current use in this 
country and in Europe. Before discussing the various 
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methods of disposal, however, the materials included 
under the heading of refuse will be defined. 

Garbage. ‘‘Garbage is the solid animal and vegetable 
waste matter produced wherever food is handled raw 
or prepared for consumption. A distinction is often 
made between house garbage, restaurant garbage, 
market garbage, and trade garbage. The terms swill, 
slops, and offal are frequently used synonymously with 
the term garbage. The word offal is perhaps better 
applied only to the solid animal wastes originating in 
markets and slaughterhouses. The word swill describes 
the more liquid wastes originating in kitchens. The 
word slops describes liquid wastes such as dishwater.’"! 

Rubbish. Rubbish is “waste material, such as news- 
paper, wrapping paper, boxes, cans, crockery, rags, 
rubber, leather, wood, brick, glassware, tinware, and 
lawn and brush clippings, much of which material is 
combustible.’’* 

Mixed Refuse. ‘Mixed refuse is a term used in this 
country to include garbage and rubbish, but not ashes.’” 

Ashes. “Ashes as collected in municipalities com- 
monly have mixed with them more or less rubbish, 
especially tins and bottles, and frequently some garbage, 
but the major portion of this material consists of house- 
hold wastes.” 

Generally the above refuse materials are not thor- 
oughly separated and each may contain small quan- 
tities of the others. 

Street Sweepings. ‘Street sweepings consist of the 
refuse which accumulates on the surfaces of streets and 
sidewalks, including the droppings of horses and other 
animals, miscellaneous litter thrown upon the streets, 
material carried by wheels from unpaved to paved 
streets, leaves, and sweepings from buildings and side- 
walks.’"* Frequently the contents of sidewalk and 
park rubbish receptacles are included under this term 
instead of under rubbish. 

Generally municipal disposal works must also care 
for large numbers of dead animals. 


PRESENT STATUS OF REFUSE DISPOSAL IN THE 


UNITED STATES 

There are many different methods of refuse disposal 
in use in the United States, some applicable to one 
class of refuse and others to two or more classes of refuse. 

Destructive Distillation. For many years occasional 
experiments have been made with the destructive dis- 
tillation of garbage for the recovery of gas, charcoal, 
tar products, and alcohol. No such process is known 
to be regularly in use at the present time. 

Digestion with Sewage Solids. In a few cases, as at 
St. Louis, garbage has been ground and discharged 
into sewer manholes for transportation with sewage, 
and patents for the process have been issued. 

Beccari Process. The Beccari process has been in 
use in Italy for a number of years, and also in this 
country at Scarsdale, N.Y., and a few municipalities 
in Florida. This plan provides for storing the garbage 
in ventilated enclosed racks for a number of months, 
during which time it is subject to fermentation caused 
by living organisms. 

Dumping Into the Sea. A few cities situated on the 
seacoast dispose of their garbage by dumping at sea. 
This is said to be done satisfactorily on the Pacific Coast 
in three cases. Much of the garbage, rubbish, and ashes 

1 From Final Report of Committee on Collection and Disposal 
of Garbage, Sanitary Section, Boston Society of Civil Engineers, 
1927 


? From American Civil Engineers’ Handbook, 1930, page 1749. 
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of New York City was disposed of in this manner untij 
recently. This practice in New York has now beep 
stopped permanently by order of the U. S. Supreme 
Court. 

Dumping Into Rivers. Beginning early in 1935, the 
garbage of the City of St. Louis has been ground and 
discharged into a sewer, through which it is carried by 
the sewage to the Mississippi River. It is reported 
that this process has been investigated by the U. s. 
Army Engineers and approved for St. Louis. This js 
the only case of which the committee has knowledge 
in which the garbage is reduced to fine particles before 
its discharge into bodies of water. Dumping of refuse 
into rivers is of course a method in common local ys 
in the case of individuals and manufacturing plants. 

Burial of Garbage. The committee has no knowledge 
of any municipality in which burial of garbage is prac. 
ticed as an organized municipal activity. In the city 
of Worcester, however, this method is practiced for the 
disposal of uneaten garbage, pig manure, and bedding 
at the municipal hog farm. 

Filling Waste Land. Where refuse is used for filling 
waste land without attempt to cover the freshly placed 
refuse, the process is known as disposal by filling. It js 
used in many communities for all classes of municipal 
refuse. 

Fill and Cover, or Sanitary Fill. In a few cities on 
the Pacific Coast, the fill-and-cover method, or sanitary 
fill, has been used. This method consists of depositing 
refuse to a depth of several feet and covering the fresh 
fill with a layer of earth, ashes, or other inert material, 
about 2 ft in depth. 

Feeding Garbage to Hogs. Hog feeding continues to 
be by far the most widely used method of garbage dis- 
posal. It should be borne in mind that it is not a 
method of complete disposal. The uneaten garbage, 
manure, and bedding aggregate in weight about one- 
third to one-half of the weight of the raw garbage de- 
livered to the farm. The residue is much more offensive 
than the original material. 

The residue may be disposed of either by plowing it 
into the soil as a fertilizer as soon as it is produced, 
by storing it in compost heaps for subsequent use as 
fertilizer, or by burial. With any of these methods 
the dissemination of odors is likely, unless extreme care 
is exercised. A method of disposal of residue which the 
Chairman has used in a full-size experiment and which re 
has been considered for several large-scale projects 
is an adaptation of the reduction process. Another 50 
method which has been considered is incineration with 
municipal rubbish, the latter providing the additional 
heat required. m 

Reduction of Garbage. In the reduction process * mt 
generally practiced, garbage is cooked for a number « 
hours under steam pressure in closed vessels. [lt 
moisture is partly removed, either by pressing or Y fer 
evaporation. The grease is recovered from the liqut 
or from the solid matter by extraction, and the solid 
matter is dried. One of the by-products of this proces 
is grease of a grade suitable for soap and candle making flat 
and for the recovery of red oil for use in the text 
industry. The solid matter is available as a base 
fertilizers. 

There are 14 garbage reduction plants in operat" 
at the present time, using municipal garbage. 

Incineration. Incineration is a process of buruils 
garbage, rubbish, or mixed refuse, either with or withow! 
the other types of municipal refuse—ashes, dead anim 
and street sweepings. If a temperature in excess “ 
1,250 F is maintained continuously, the gases % ™ 
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- until cincration will be effectively deodorized. Garbage of brick. The removal of this material effects a substantial 
been itseli lacks heat value sufficient to evaporate its high economy in the equipment for incineration, by reducing 
preme moisture and to maintain such temperatures. The the capacity required, and perhaps a greater economy 
additional heat required may be provided by means in the cost of operation of the incinerator. 

5, the il, oil or wood or, as is generally the case, by means In England there is a pulverizing process in which 
id and ; municipal refuse. There are probably between 650 the entire refuse except metals is put through a hammer- 
ied by and 750 incinerators serving municipalities in this mill crusher, the residue being used on farming land. 
ported ountry and Canada at the present time. It is said that the cost of grinding is about $1 per ton, 
U.S. Present Trends in Disposal Methods. Until the rise to which must be added the transportation from the 
This is in pork prices of the last two years, there appeared to grinding plant to the farm. Grinding and subsequent 
wledge be a definite interest in changing from hog feeding to use for agriculture are practiced also in Italy. In the 
before incineration. The high price of pork has tended to latter country there appears to be considerable interest 
refuse check this trend, although the greatest check is due in agriculture, in the use of fermenting refuse, either 
cal use to the present hapa moog of our oe with or without grinding, from the standpoint of warming 
nts. In the first PWA program 12 municipal incinerators otherwise cold, damp soil, as well as lightening the soil. 
wledge were included, with an equal number in the second Disposal at sea ir Rene is not somaalilp looked upon 

iS prac rpgeee bie pal Sone ar a in the construction with favor. 
he city of a number of additional incinerators. . 
for the While there is much discussion among sanitary engi- ComMmirTEE ON WATER SupPLY ENGINEERING 
yedding neers in regard to the disposal of garbage with sewage, 1, f thi sf 
it cannot be said that there is any marked trend toward — ap F sie gee tg 85 - A = COMMENTIO® 38 to 
r filling adopting this method of disposal on the part of the a thie a ag S aa ne a P os ag under 
placed municipalities. ., Water Supply Engineering.” The mem- 
The bers of the committee are a: H. Wiggin, chairman; 
snicipal PRESENT STATUS OF REFUSE DISPOSAL IN EUROPE F. A. Barbour, John R. Baylis, William W. Brush, L. R. 
[he most important feature to consider when com- Howson, and Jeptha A. Wade. * 
ities on aring refuse disposal methods in Europe with those in Y 
sanitary this county is the difference in duentine of refuse. In CoMMITTEE ON SLUDGE DIGESTION 
positing most of western Europe all waste is stored in one con- THE COMPLETED REPORT of this committee is in process 
he fresh tainer in the household. On this account the refuse of preparation for publication as a manual of standard 
naterial, becomes a mixture of what we know as garbage, rubbish, practice. Committee personnel consists of Samuel A. 
and ashes. The characteristics of this material differ Greeley, chairman; W. L. Havens, C. B. Hoover, C. E. 
inues t also because of the difference in climate and in habits Keefer, and John F. Skinner. 
age dis of the people in the two hemispheres. Perhaps the 
s not a inclusion of the ashes with the garbage and rubbish causes COMMITTEE ON SEWER RENTAL Laws 
garbage the greatest difference in character. For example, in AND PROCEDURE 
land the materials frequently refered to as “dust.” ‘Ts comurrzee, newly organized, has begun assem: 
3 ins ; — Ps trolled tino S hi d per , bling data for its study of the provisions and the results 
— ee oo ras rvs ms a he .— The of operation of existing sewer rental laws. It is intended 
7 a! moe = 4 ti 2 ne nid poo a . bs 6. that the committee shall encourage the enactment of such 
roducc, MME itcly by the Ministry of Health in its tipping pre. '@¥S and recommend, as far as may be practicable, uni- 
© ase os conten Leni in 1922 Quoting from he A form standard laws for all states. The chairman is 
emethods = Inspector of Public Cleansing of the F. H. Waring, and Earl Devendorf, W. D. Hatfield, Leon 
sae can Ministry of P blic Health: B. Reynolds, and Earle L. Waterman are members. James 
— wren * cae ae ; A. Tobey, not a member of the Society, is serving in an 
yhich the Very briefly, the underlying principles require dry Suheure wifug eig sayptoatisa: rey 
1d. which refuse to be deposited in shallow layers not more than ee eS oe eee eee 
projects 6 ft in thickness and wholly covered in 24 hours with Cc as Wares T are Dre 
Another soil or other non-combustible material, so as to form an OMMITTEE ON coe De [MENT KESEARCH 
ion with eflective seal. The whole of the refuse can be put into AND FLANT VESIGN 
dditional the tip, but it must be packed very carefully. There’ Tue commitree submitted a detailed outline of a con- 
must hs os cane a ese saan Pps ho templated manual of standard pap on ose Sy el 
rocess 4s must be kept narrow, where practicable not more than ment plant design. The topics to be considered have 
umber *() ft, to facilitate daily covering.” been ba rer > the eH of the individual mem- 
els. [he _ This is a biological process in which a temperature of bers of the committee, and a general agreement has been 
ng or % fermentation of 150 F is aimed at for a period of 20 to reached relative to the various subjects on which mono- 
he liqut “) days, although considerably higher temperatures graphs are to be written. The committee consists of 
the solic have sometimes been reached. When refererice is made Joseph W. Ellms, chairman; James W. Armstrong, 
js proces to “careful packing of the refuse,” this means actual Joseph D. De Costa, John F. Laboon, Arthur L. Reeder, 
je making flattening-out of paper cartons and tin cans and breaking and F. H. Stephenson. 
he text ot cow les, a procedure which, if done by hand at Ameri- : —— 
_ base lot can labor rates, would be expensive. , 
In many municipal installations, before incineration, The paper by Stanley M. Dore, entitled ““Perme- 
operation the refuse is passed through screening equipment for ability of Foundations for Earth Dams,” which was 
removal of the large amount of fine (less than °/,-in.) presented before the Sanitary Engineering Division on 
f burning dust, which in London runs as high as 28 per cent in | January 16, 1956, is toappear in full in the March 
yr without winter. In some cases the fine material is used on | ‘vue of PROCEEDINGS. For that reason, the custo- 
d anima’ heavy land, where its value for lightening the soil may mary abstract has been omitted from this issue of 
excess * % perhaps more important than its fertilizing value, CiviL ENGINEERING. 
ses of © and in other cases for making the “London stock” (_ —__________— 











A New Field for Sanitary Engineers 


Opportunities Opened to Them by the Development of Industrial Sanitation Deserve Consideration 


Associate Memser AMERICAN Society or Civic ENGINEERS 
Sanrrary ENGINEER AND Cuemist, Ruope IsLtanp DEPARTMENT OF Pusiic Heattn, Provipence, R.I. 


LTHOUGH the sanitary engi- 
A neer has contributed im- 
measurably to the advance- 
ment of municipal and public sanita- 
tion in the last decade or two, he has 
done nothing comparable in the field 
of industrial sanitation. The scope 
of the réle he should assume in the 
latter field deserves serious consid- 
eration at the present time. 

The present status of industrial 
sanitation is not especially credit- 
able. Not even in the sanitary engi- 
neering specialties of water supply 
and disposal of wastes does it ap- 
proach that of public sanitation. 
And when it comes to protection of 
workers against harmful dusts, 
fumes, devitalizing exposures, and 
inadequate ventilation or illumina- 
tion, the picture is one of a vast but 
scattered body of technical and engi- 
neering knowledge that has only 


By Cuarzes L. Poor 


HATEVER the facts in the West 

Virginia silicosis case now being in- 
vestigated in Washington, the investiga- 
tion itself is additional evidence of the in- 
creasing attention being given to the im- 
portance of industrial sanitation. Other 
examples are constantly arising, almost 
as great in variety as in number. The 
field of industrial sanitation, says Mr. 
Pool, lies on the border line of that of the 
sanitary engineer, and there are many 
parts of it he well might enter. That he 
has not already done so to any appreciable 
extent is largely due to a lack of organized 
information on the subject—a lack that 
Mr. Pool suggests might be remedied by 
the Sanitary Engineering Division of the 
Society. Other steps that the Division 
might take in making this field available 
to the sanitary engineer are also outlined. 
This article is abstracted from a paper 
presented before the Sanitary Engtineer- 
ing Division at the Annual Meeting of 
















be limited to that of an individual 
member of it. Moreover, upon ex. 
amination the list is less formidable 
than it appears at first sight. Ortho. 
dox training in sanitary engineering 
includes the basic elements of much 
of it. Of all the subjects listed, in. 
dustrial sanitation leads the public 
health or sanitary engineer farthest 
afield from water supply, disposal 
of wastes, and his other more com. 
mon activities; moreover, to 
greater or less extent it includes 
most of the other items. The Sani. 
tary Engineering Division, there. 
fore, in considering whether it should 
deliberately aid the expansion of 
sanitary engineering into the newer 
technical applications of industrial 
sanitation, should contemplate the 
border lines of the profession as a 
whole. 

Let us take an example. The 

















begun to be widely applied. In 
spite of the great advances in the 
medical phases of industrial hygiene, it is stated from 
authoritative sources that workers, because of industrial 
hazards, have five years cut off from their average life 
span as compared with those of similar economic status 
employed in non-hazardous occupations. 

This, with all it implies, indicates a widespread inade- 
quacy in the application of protective measures still to be 
overcome largely by the application of engineering 
knowledge. Although the failure to apply this knowl- 
edge is partly the result of inherent difficulties, it is in the 
main attributable to a lack of organized direction. Ina 
paper presented at the last annual meeting of the Ameri- 
can Public Health Association, it was suggested that 
sanitary engineers, who comprise the backbone of the 
public health engineering profession, might extend their 
influence to improve the situation. But to what extent 
should they participate? Should they also, as a body, 
attack more comprehensively the problems of industrial 
sanitation just outside the scope of public health, such 
as property damages caused by the escape of industrial 
dusts and fumes into residential districts? 

Health authorities have recommended that public 
health engineering increasingly embrace the engineering 
aspects of sanitary engineering, hygiene, biostatistics, 
epidemiology, health administration, common law, sani- 
tary laboratory, food and milk technology, entomology, 
housing, industrial sanitation, and rural and recreational 
sanitation. Some engineers have thought these recom- 
mendations so broad as to compel shallowness, but public 
health engineering encompasses this heterogeneity, 
whether sanitary engineers are to undertake the whole or 
only a part of it. Special training would be required for 
most individual sanitary engineers to meet the recom- 
mendations fully, but the scope of a profession need not 





the Society on January 16, 1936. 


‘ ing problem for protection of the workers’ health. 
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Rhode Island State Department of 
Public Health was recently asked to 
investigate a complaint of sickness and nuisance in a resi- 
dential area ascribed to stack discharges from one fac- 
tory. The stack to which most objection was made 
emitted voluminous fumes from an industrial process. 
A second stack discharged combustible material from a 
fire under an ordinary large boiler. A third discharged 
dust. Now none of these discharges could have caused 
sickness, but a nuisance did exist. The fumes, which 
alone had been investigated previously, were found to 
deserve only third place in importance. The combustion 
of the boiler fire was inefficient; the dust collection equip- 
ment had arrived at zero efficiency and was out of ser- 
vice being overhauled. The nuisance was surmountable. 
The processes producing the dust revealed an engineer: 


To what extent is this composite example a public 
health engineering problem, and how far should a sam- 
tary engineer contribute towards its solution’ Ii 
necessary it could be shunned by the public health eng- 
neer, because the health of the public is not at stake and 
the nuisance is a matter for private adjustment among 
the parties concerned. The health of the workers in ths 
case, according to interpretations of Rhode Islané 
statutes, is primarily the concern of the State Depart 
ment of Labor—which has as yet no personnel trained 
to attack the problem of dust in workrooms. Ye 
should not the public health engineering facilities © 
applied to the betterment of conditions simultaneous 
for residents, employers, and employees? 

The public health engineering facilities in this 
comprehend some of the data needed, and the rest a 
obtainable. At least, unified direction can be giver 4 
problem which calls for specialists, one on combusts 
and one on determination of dust in workroom atm 
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and its reduction to reasonable standards set by 
| and engineering research. In such problems 
specialists cannot be afforded, should not the 
health engineer advise as fully as he can? 

rhere would seem to be a field of useful work along 
| lines waiting to be developed by sanitary engineers. 
t the limitations of the sanitary engineer in regard 
hese problems result mainly from insufficient famili- 
with what is practicable? Would not a great 
many such problems, now side-stepped as being not the 
specialty of the sanitary engineer, be solvable by him if 


ttion 


lividual the proper information were readily available? 

DON ex- Publication by the Society (in PRoceEpIncs for May 
nidable 1925) of the symposium on odors prepared by the Sani- 
Ortho- tary Engineering Division is evidence that the assem- 


bling of such information has not been completely ignored. 


neering ; ; 
But it has been neglected. More material of this type 


f much 


ted, in- should be condensed into a form readily available to and 
> public usable by the sanitary engineer from such scattered 
farthest sources as medical, chemical, heating and ventilating, 
disposal industrial, public health, labor, insurance, safety, and 


re com- research publications, and from contributions of in- 


r, to a dividuals with experience in these fields. 

includes The determination of exposure to dust in workrooms 
he Sani- and the elimination of such hazards as may be deter- 
_ there- mined is analogous to the determination of the bacterio- 


logical quality of water and its control. Sampling of air 
is fairly well standardized and is easily within the grasp 
of the sanitary engineer. So is the control of hazardous 


t should 
ision of 
e newer 


dustrial fumes. Examples of industrial sanitation could be mul- 
late the tiplied to show how basic principles of sanitary engineer- 
jon as a ing could be applied to good purpose up to a point 


where the problems become medical or chemical. 


e. The lhere are relatively even fewer men training them- 
tment of selves as industrial sanitarians than as sanitary engineers. 
asked to The demand for specialists in industrial sanitation will 
in a resi- probably exceed the supply, and the gaps will be filled 


one fac- by technical men primarily trained for something else. 
aS made But if an industrial sanitation specialty were built on a 
process broader base, which would enable a man to practice in 


the general field of sanitary engineering, would not both 
the specialty and the sanitary engineering profession it- 
self be strengthened ? 

The advancement of the engineering aspects of indus- 


1 from a 
scharged 
e caused 
Ss which 


found to tnal sanitation and the support of individuals attempting 
mbustion to practice them are not adequately fostered by any 
on equip- large professional society. There is nothing behind the 
it of ser- engineer comparable to the weight of professional or- 


ganization back of the medical practitioner of industrial 
hygiene. The engineer has not the opportunity to draw 
upon a body of authoritative formulated practice such as 
is available to the medical man. 

Addressing the Sanitary Engineering Division at the 


ountable. 
engineer- 
‘h. 

a public 
da san 


tion? If 1935 Annual Meeting, A. C. Decker, M. Am. Soc. C.E., 
alth eng showed the usefulness of the sanitary engineer in the large 
stake and industrial organization (“The Réle of the Sanitary Engi- 


nt among heer in Industry,”’ in Crvit ENGINEERING for April 1935). 

ers in this il this réle could be extended would there not be a wider 

le Island held in medium-sized organizations, industrial and govern- 

. Depart: mental ? 

> Depart: 

el trained It has not been possible here to do much more than 
f +1 

ms. Yet © problem; the answer should not be attempted 


individual. But if it is the consensus of 
that the scope of sanitary engineering should be 
several things could be done by the Division. 


ilities Y a single 
taneously 


this cas tion of an extended réle for the sanitary engi- 
e rest are lustrial sanitation could be promoted. Not 
giver to8 years ago it used to be necessary to explain, 
mbustioa, ‘!-informed persons, what sanitary engineering 


ym atmor w its meaning is so well accepted that the 
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Mayor of New York, in order to achieve striking clarity, 
calls himself a political sanitary engineer. If the pro- 
priety of the extended rdéle of the sanitary engineer were 
more popularly understood it would further his access to 
a variety of problems. 

Members of this Division could be kept informed 
more adequately of the engineering aspects of industrial 
sanitation, and of the practicable methods which sani- 
tary engineers might use to put themselves in a stronger 
position to advise those with whom they come in contact. 
Scattered engineering information available in technical 
terms not readily applicable by the sanitary engineer 
could be digested and assembled in convenient form. 

Acceptable practices could be formulated so as largely 





Courtesy Kadco Corporation 


Dust Hazarps oF Rock Drittinc Arg Easy To ELIMINATE 

With the Trap in Place, Dust Is Removed as Rapidly as It Forms. 

In Addition to Protecting the Worker, This Process Increases the 
Efficiency of the Point of the Drill 


to relieve the sanitary engineer of the necessity of as- 
sembling and offering his own unsupported interpreta- 
tions. At present his conclusions on, say, the ade- 
quacy of a water supply carry the weight of organized 
opinion, but his recommendations on the adequacy of 
dust-control measures might be assailable by others ap- 
proaching the problem from a different set of primary 
considerations. 

Influence could be exerted to include in the training of 
sanitary engineers problems of industrial sanitation. 
The inclusion in the field of sanitary engineering of 
many new phases of industrial sanitation could be fos- 
tered so that practitioners approaching from other angles 
problems which are basically in the general field of sani- 
tary engineering would gradually be influenced to adopt 
sanitary engineering affiliations and the approach that 
has already proved successful in other problems involving 
chemistry, biology, and other sciences. Recognition of 
engineering and the participation of engineers in problems 
that involve cooperative effort with other professions 
could be enhanced by the support of organized engineers 
in their relationships with other professional groups. 

That the sanitary engineer has a rédle in industrial 
sanitation has been taken for granted. That the scope 
of the réle is as broad as it ought to be can be seriously 
questioned. The future scope probably depends more 
on what we make it than on any inherent limitations. 





























Classification and Compensation of Federal 
Engineering Positions 
By Joun C. Hoyr 
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Hyprautic Enorneer, U. S. Geotocicat Survey, Wasuincton, D.C. 


the Engineering Council, 


auspices of various organizations, ent time over 64,000 positions in 


N EARLY twenty years ago A* a result of studies made under the District of Columbia. At the pres. 


then embracing the four including those representative of engi- Washington come directly under 
Founder Engineering Societies, the neers, a system of classification for Fed- the act. 


United Engineering Society, and eral emyloyees was made effective in 


The amendment of May 28, 1928, 


the American Society for Testing 1923. With subsequent enactments the provided for a survey of the classes 
Materials, set up a committee on government law has now been extended of civilian positions in the various 
classification and compensation of to apply to 164,000 federal positions, field services, except in the Postal 
engineers, which was divided into of which 64,000 are in the District of Service, and the Foreign Service, 
three sections corresponding to fed- Columbia and 100,000 in the field. After and certain mechanical and drafting 
eral, state and municipal, and rail- Jong familiarity with these developments, grovips, as a basis for extending the 
road groups of engineers. The fed- Mr. Hoyt explains the allocation of posi- classification to field positions. Re. 
eral section of the Council's com- tions in terms of class, service, occupa- ports of this survey were submitted 
mittee made a study of 16 engineer- tional group, grade, and series. In in 1929-1931 but on account of eco- 
ing bureaus in civil government particular he describes the application of nomic conditions were not acted 
establishments and 4 in the Navy these methods to engineering positions, upon by Congress. In general, how. 
Department, having an aggregate of giving the limiting salaries for various ever, the principles of the act have 


4,548 civilian engineering positions. grades and classifications. 


A “position” was defined as a spe- 

cific civilian office, employment, or job (whether oc- 
cupied or vacant) calling for the performance of certain 
duties and the carrying of certain responsibilities by one 
individual, and a person temporarily or permanently 
assigned to a position was termed an ‘‘employee.”’ 

After this study a classification was proposed, based 
on the character of the work and the duties and responsi- 
bilities of each position and the qualifications necessary 
for an employee who could reasonably be expected to fill 
it satisfactorily. This classification divides positions 
relating to engineering into two groups—professional, 
with 5 grades; and subprofessional, with 2 grades. The 
classification enables the allocation of any position to a 
group that will show not only the type of work to be per- 
formed but the qualifications necessary for the employee 
to perform it and thereby provides a ready means for the 
study and intercomparison of positions on a uniform 
basis. It gives a basis for eliminating much of the con- 
fusion that results from the use of inaccurate payroll and 
other titles in the consideration of employment questions, 
a sound foundation for establishing pay scales, and an 
equitable means for the comparison of positions involving 
independent work with those involving administrative 
duties. It also indicates a direct line of promotion from 
grade to grade, based on changes in duties or responsi- 
bilities, and permits salary increases within grades, both 
for merit and for adjustments to meet other conditions 
that may arise within the grade. 


SYSTEM DEVELOPED AND EXTENDED 


The basic principles of the classification proposed by 
the committee of the Engineering Council were enacted 
into law March 4, 1923 (42 Stat., 1488). This law was 
liberalized by a joint resolution approved June 7, 1924 
(43 Stat., 669), and by two amendments, one approved 
May 28, 1928 (45 Stat., 776), and the other approved 
July 3, 1930 (46 Stat., 1003). 

This statutory classification was made effective July 1, 
1924, when it was applied to positions in the executive 
departments and certain other federal agencies in the 


been administratively extended to 
over 100,000 field positions. 

The federal classification system recognizes the group- 
ing of individual positions under five headings: (1) serv 
ice; (2) occupational group; (3) series, which relate t 
the character of work; (4) grade, which relates to the 
difficulty and importance of the work; and (5) class, 
which is determined by a combination of the factors that 
enter into the four other groups. These terms are de 
fined below. 


BASIS FOR RATING POSITIONS 


Service. A general aggregation of positions grouped 
on some broad basis selected to aid in the process of 
classification and the fixing of compensation. The fed 
eral classification provides for five services: (1) proies- 
sional and scientific; (2) subprofessional; (3) clerical 
administrative, and fiscal; (4) custodial; (5) clerical 
mechanical. 

Occupational Group. The term is applied as a practi 
cal convenience to a major subdivision of a service, em- 
bracing positions in associated occupations, professions, 
or activities. The professional and scientific service 0! 
the Federal classification has 12 occupational groups, 
follows: economic analyst, educationist, anthropologis!. 
scientist, dentist, medical officer, veterinarian, engineer. 
attorney, director National Gallery of Art, librarian, an 
patent examiner. | 

Series. As an additional practical convenience, ¢a 
occupational group is further divided into subgroups 
called ‘‘series,”” each of which includes all positions hav 
ing to do with a specialized line of work. The feder® 
classification system recognizes the following sen 
which will provide for most positions in the principe 
branches of the engineering occupational group: 4" 
cultural, architectural, chemical, civil, electrical, marine 
mechanical, and mining. Other series are also provide’ 
for groups of positions relating to specialized enginee™. 
subjects, usually subordinate to one of the principal e 
gineering series listed above. ne 

Grade. The term is applied to a horizontal subdi 
sion of a service, including one or more positions !0f which 
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ximately the same basic qualifications and com- 


7. nsation are prescribed, the distinction between grades 
being based on the difference in the importance, diffi- 
culty, responsibility, and value of the work. Nine 
srades have been set up for the professional and scientific 


> 


service. They are designated by the general term “pro- 
fessional,’ with the following 
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of which are to perform, under immediate or general supervision, 
individually or with a small number of subordinates, work requir- 
ing professional, scientific, or technical training as herein specified, 
previous experience, and, to a limited extent, the exercise of inde- 

pendent judgment. 
“The annual rates of compensation for positions in this grade 
shall be $2,600, $2,700, $2,800, 














prefixes: junior, assistant, as- ~~ | $2,900, $3,000, $3,100, and $3,200. 
sociate, full, senior, principal, | TaBLe I. ScHEDULE oF ANNUAL SALARY RATES Grade 3 in this service, which 
. ae i ial may be referred to as the associate 
head, chief, and special. professional grade, shall include 
lass e smallest logical SAL : ; ae 
Uress. aa ti - po Annual Satanme Ceasmmscatoon Gases all classes of positions the duties 
ao > ™ -_ — = — ° . “a 
grouping Of POSITIONS 1S ‘ ig | mp came eee i a =~ of which are to perform, individu- 
y a Nit Ps m . 
nated by the term cass | pono nares : ally or with a small number of 
and includes those positions 1.080 1.380 9 he : trained assistants, under general 
so nearly alike with respect to | 1,200 1,500 3 | supervision but with considerable 
the character of the work — —— : 1 | latitude for the exercise of inde- 
(indicated by the service, oc- “ry | pendent judgment, responsible 
cupational group, and series) 1,260 1,620 1 a 2 work ype egg agg a, 
: , f 86 ! re : » . = a 
and with respect to difficulty —- + : : siona, scienti ic, or tec inica 
f k (i ’ é ee training and considerable previous 
and importance of work (in- 1,680 2,040 ¥ 6 7 in 
licated by the grade) that 1,620 1,980 3 . ‘ ar <= oe 
GICs - ~ “The annual rates of compen- 
the same requirements | 1,860 2,300 7 sation for positions in this grade 
as to education, experience, jan a : ! : “ shall be $3,200, $3,300, $3,400, 
knowledge, and ability are 2 300 2'900 6 9 7 ] $3,500, $3,600, $3,700, and $3,800 
demanded of incumbents; (6) | 2,600 3,200 7 10 2 8 “Grade 4 in this service, which 
the same tests of fitness are | —_— a . may be referred to as the full pro- 
used to choose qualified ap- 3.200 3.800 9 - 3 | fessional grade, shall include all 
pointees; and (c) the same ~~ a3 ” “ | — of a the duties of 
schedule of compensation can 4.600 5 400 12 . * ; w wade 0 pa open oo 
. . . | ° id ore > 1 ~ “= 
be made to apply withequity. | Beh. greg hhanr vondeander 
lunior hvdrs lic en ineer s 5,600 6,400 13 4p i | sponsible work requiring consid- 
junior Hycrau ~' ng - , a | 6,500 7,500 14 _ 7 ; erable professional, scientific, or 
sistant hydraulic engineer, 8,000 9,000 15 x ] technical training and experience 
r “yate > tic e ; Over 9,000 when authorized | ; : , 
and associate geodetic engi- ‘ pence te — a fe 9 4 | and the exercise of independent 
neer are typical classes. } judgment. 











For positions in which the 
luties are either subordinate 
preparatory to the work required of employees hold- 
ing positions in the professional and scientific service 
there is a subprofessional service having eight grades. 

The grade definitions for the professional and scien- 
tue service and the subprofessional service, from Classi- 
fication Statutes, U. S. Civil Service Commission, July 
J59, are given in the following paragraphs. These defi- 
nitions are greatly skeletonized in order to incorporate 
them in legislation. They express general principles. 
for practical application these principles have been ex- 
panded into detailed specifications accompanied by typi- 
al examples of duties from each grade, in order to facili- 
tate uniform coordinated allocation of employees. These 
letails are omitted here but can be obtained from the 
Civil Service Commission, Washington, D.C. 


GRADE DEFINITIONS AND SALARY SCHEDULES IN 
FEDERAL CLASSIFICATION 


‘PROFESSIONAL AND SCIENTIFIC SERVICE 


‘he professional and scientific service shall include all classes 
' positions the duties of which are to perform routine, advisory, 
sstumistrative, or research work which is based upon the estab- 
ushed principles of a profession or science, and which requires pro- 

ional, scientific, or technical training equivalent to that repre- 
y graduation from a college or university of recognized 


‘rade | in this service, which may be referred to as the junior 
grade, shall include all classes of positions the duties 
to perform, under immediate supervision, simple and 

‘ary work requiring professional, scientific, or technical 


ning as herein specified but little or no experience. 
7... il rates of compensation for positions in this grade 
m Veg ', $2,100, $2,200, $2,300, $2,400, $2,500, and $2,600. 


Grade 


this service, which may be referred to as the assistant 
ade, shall include all classes of positions the duties 





“The annual rates of compen- 
sation for positions in this grade 
shall be $3,800, $4,000, $4,200, $4,400, and $4,600. 

“Grade 5 in this service, which may be referred to as the senior 
professional grade, shall include all classes of positions the duties of 
which are to perform, under general administrative supervision, 
important specialized work requiring extended professional, sci- 
entific, or technical training and experience, the exercise of inde- 
pendent judgment, and the assumption of responsibility for results, 
or for the administration of a small scientific or technical organiza- 
tion. 

“The annual rates of compensation for positions in this grade 
shall be $4,600, $4,800, $5,000, $5,200, and $5,400, unless a higher 
rate is specifically authorized by law. 

“Grade 6 in this service, which may be referred to as the principal 
professional grade, shall include all classes of positions the duties 
of which are to act as assistant head of a major professional or 
scientific organization, or to act as administrative head of a major 
subdivision of such an organization, or to act as head of a small pro- 
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Grade 1. Junior Professional 
Grade 2. Assistant Professionai 
Grade 3. Associate Professional! 
Grade 4. Full Professional 
Grade 5. Senior Professional | 
Grade 6. Principal Professional! 
Grade 7. Head Professional 
Grade 8. Chief Professional 
Grade 9. Special Professional 
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fessional or scientific organization, or to serve as consulting spe- 
cialist, or independently to plan, organize, and conduct investiga- 
tions in original research or development work in a professional, 
scientific, or technical field. 

“The annual rates of compensation for positions in this grade 
shall be $5,600, $5,800, $6,000, $6,200, and $6,400, unless a higher 
rate is specifically authorized by law. 

“Grade 7 in this service, which may be referred to as the head 
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Fic. 2. SALARY RANGES IN THE PROFESSIONAL AND SCIENTIFIC 
SERVICE OF THE FEDERAL GOVERNMENT 


professional grade, shall include all classes of positions the duties of 
which are to act as assistant head of one of the largest and most im- 
portant professional or scientific bureaus, or to act as the scientific 
and administrative head of a major professional or scientific bu- 
reau, or to act as professional consultant to a department head or a 
commission or board dealing with professional, scientific, or tech- 
nical problems, or to perform professional or scientific work of 
equal importance, difficulty, and responsibility. 

“The annual rates of compensation for positions in this grade 
shall be $6,500, $7,000, and $7,500, unless a higher rate is specifi- 
cally authorized by law. 

“Grade 8 in this service, which may be referred to as the chief 
professional grade, shall include all classes of positions the duties 
of which are to act as the administrative head of one of the largest 
and most important professional or scientific bureaus, or to per- 
form professional or scientific work of equal importance, difficulty, 
and responsibility. 

**The annual rate of compensation for positions in this grade shall 
be $8,000, $8,500, and $9,000, unless a higher rate is specifically 
authorized by law. 

“Grade 9 in this service, which may be referred to as the special 
professional grade, shall include all positions which are or may be 
specifically authorized or appropriated for at annual rates of com- 
pensation in excess of $9,000. 


“SUBPROFESSIONAL SERVICE 


“The subprofessional service shall include all classes of positions 
the duties of which are to perform work which is incident, subor- 
dinate, or preparatory to the work required of employees holding 
positions in the professional and scientific service, and which re- 
quires or involves professional, scientific, or technical training of 
any degree inferior to that represented by graduation from a college 
or university of recognized standing. 

“Grade 1 in this service, which may be referred to as the minor 


subprofessional grade, shall include all classes of positions the duties 
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of which are to perform, under immediate supervision, the simplest 
routine work in a professional, scientific, or technical organization. 
“The annual rates of compensation for positions in this grade 
shall be $1,020, $1,080, $1,140, $1,200, $1,260, $1,320, and $1,389. 
“Grade 2 in this service, which may be referred to as the under. 
subprofessional grade, shall include all classes of positions the duties 
of which are to perform, under immediate supervision, assigned sub- 
ordinate work of a professional, scientific, or technical character, 
requiring limited training or experience, but not the exercise of in- 
dependent judgment. 
“The annual rates of compensation for positions in this grade 
shall be $1,260, $1,320, $1,380, $1,440, $1,500, $1,560, and $1,620. 
“Grade 3 in this service, which may be referred to as the junior 
subprofessional grade, shall include all classes of positions the duties 
of which are to perform, under immediate supervision, subordinate 
work of a professional, scientific, or technical character, requiring 
considerable training or experience, but not the exercise of inde- 
pendent judgment. 
“The annual rates of compensation for positions in this grade 
shall be $1,440, $1,500, $1,560, $1,620, $1,680, $1,740, and $1,800. 
“Grade 4 in this service, which may be referred to as the assistant 
subprofessional grade, shall include all classes of positions the duties 
of which are to perform, under immediate supervision, subordina’ 
work of a professional, scientific, or technical character, requiring 
considerable training or experience, and, to a limited extent, the 
exercise of independent judgment. 
“The annual rates of compensation for positions in this grade 
shall be $1,620, $1,680, $1,740, $1,800, $1,860, $1,920, and $1,980. 
“Grade 5 in this service, which may be referred to as the main 
subprofessional grade, shall include all classes of positions the duties 
of which are to perform, under immediate or general supervision, 
subordinate work of a professional, scientific, or technical character, 
requiring a thorough knowledge of a limited field of professional, 
scientific, or technical work, and the exercise of independent judg- 
ment, or to supervise the work of a small number of employees 
performing duties of an inferior grade in the subprofessional service. 
“The annual rates of compensation for positions in this grade 
shall be $1,800, $1,860, $1,920, $1,980, $2,040, $2,100, and $2,160. 
“Grade 6 in this service, which may be referred to as the senior 
subprofessional grade, shall include all classes of positions the duties 
of which are to perform, under immediate or general supervision, 
subordinate but difficult and responsible work of a professional, 
scientific, or technical character, requiring a thorough knowledge 
of a limited field of professional, scientific, or technical work, and 
the exercise of independeftt judgment, or to supervise the work of a 
small number of employees holding positions in grade 5 of this serv- 
ice. 
“The annual rates of compensation for positions in this grade 
shall be $2,000, $2,100, $2,200, $2,300, $2,400, $2,500, and $2,600 
“Grade 7 in this service, which may be referred to as the princi- 
pal subprofessional grade, shall include all classes of positions the 
duties of which are to perform, under general supervision, subor- 
dinate but responsible work of a professional, scientific, or techni- 
cal character, requiring a working knowledge of the principles of the 
profession, art, or science involved, and the exercise of independent 
judgment, or to supervise the work of a small number of employees 
holding positions in grade 6 of this service. 
“The annual rates of compensation for positions in this grade 
shall be $2,300, $2,400, $2,500, $2,600, $2,700, $2,800, and $2,900 
“Grade 8 in this service, which may be referred to as the chief 
subprofessional grade, shall include all classes of positions the duties 
of which are to perform, under general supervision, subordinate 
but difficult and responsible work of a professional, scientific, or 
technical character, requiring a thorough working knowledge of 
the principles of the profession, art, or science involved, and the 
exercise of independent judgment, or to supervise the work of 
small number of employees holding positions in grade 7 of this serv- 
ice. 
“The annual rates of compensation for positions in this grade 
shall be $2,600, $2,700, $2,800, $2,900, $3,000, $3,100, and $5,20”. 


CLASSIFYING 164,000 FEDERAL JOBS 


The original Federal Classification Act was drafted 
after extensive studies of the employment and living a 
ditions that had existed for a considerable number ae 
years. All sections of the country were conside _ 
These studies have been continued from time to time °Y 
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the agencies that have administered the act, and both 
the -ct and the administrative procedure have been modi- 
fed 1s conditions demanded. Its administration is now 
under the Division of Personnel Classification of the U. S. 
Civil Service Commission. The act has been in opera- 
tion for over ten years and has given general satisfaction 
both to the employees and to the employing agencies. 
Its provisions are now directly or indirectly applied to 
over 164,000 federal positions, a number about equal to 
the total number of engineers in the United States. 

As already indicated, in the federal classification engi- 
neering positions fall in the professional and scientific 
service. They make up one of 12 occupational groups 
and are further divided into various series. Nine grades 
are provided for the various classes of positions in this 
service. Positions in the upper grades in the main have 
to do with administration or highly specialized work. 
In the positions in the lower grades administration gen- 
erally plays a smaller part, and the work of the employee 
is done under direction or supervision, which increases in 
the lower grades. The occupants of positions in the 
upper grades, especially 7, 8, and 9, correspond to the 
executive or employer in non-governmental activities; 
those in the lower grades to the employee or technician, 
who may or may not have supervisory duties in connec- 
tion with his work. 


DIVIDED IN TERMS OF FOUNDER SOCIETIES 


Four of the series in the engineering occupational group 
are designated by the names of the four Founder Engi- 
neering Societies, whose membership in fact represents 
the majority of all classes of engineering positions. The 
application of the federal classification to them gives the 
set-up in Fig. 1. 

The principles and the technique of classification, as 
applied to engineering positions, are as fully applicable 
to similar positions in non-federal governmental agencies 
(state and municipal) and in non-governmental organiza- 
tions (private and corporate) as they are to positions in 
the federal service. In fact, their advantages as tools in 
personnel administration are already recognized by many 
states and cities and by large private corporations, al- 
though the resulting classification systems differ in their 
details. The general application of the structure of the 
federal classification plan would provide a ready means 
for considering on a comparable basis most employment 
problems as affecting engineers in different jurisdictions 
and for making needed adjustments on a uniform basis. 

Complete application of any classification of positions 
in the public service can, of course, be made only by 
governmental agencies. However, as the number of 
engineering positions in governmental agencies is not 
only increasing but already includes about a third of all 
civil engineering positions in the United States, the em- 
ployment policies of governmental agencies will be a very 
persuasive factor in determining the employment policies 
ol non-governmental agencies. It is highly desirable, 
irom the standpoint of the employed engineer, that civil 
service and classification laws, according to a fairly uni- 
‘orm model, be applied to all governmental agencies, both 
federal and non-federal. General application of the 


Principles of such laws will be in the public interest by in- 
‘uring a high standard of service and will be in the em- 
ployees interests by fostering better working conditions, 


Conti: 
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ity of service, and stability of salary schedules. 


‘ERCENTAGE VARIATIONS FROM BASE RATES 
iging of engineering positions in all governmen- 
scncies under uniformly patterned civil service and 
nm laws may tend eventually to bring similar 
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positions in non-governmental agencies under a similar 
system. 

The federal classification system, substantially an ex- 
pansion of the system proposed by a committee of engi- 
neers many years ago, affords an effective and equitable 
basis for the establishment and maintenance of salary 
scales for positions covering all kinds of work. The 
salary schedules accompanying the classification, of 
which the ranges of values for engineers are shown in 
Fig. 2, have been the subject of much study and were set 
up as the reasonable wages under normal conditions, with 
the thought that adjustments for abnormal conditions 
should be made on a percentage basis instead of by 
changes in the base rates. Differences in living condi- 
tions in various sections of the country were not found 
sufficiently great to justify zoning, as adequate provision 
for such differences can be made by salary ranges within 
grades. 


ADJUSTMENTS FOR LOCAL CONDITIONS MAY BE 
READILY INCLUDED 


The accompanying Table I indicates the schedule of 
annual salary rates for the clerical, administrative, and 
fiscal service (CAF), custodial service (CU), professional 
and scientific service (P&S), and subprofessional service 
(SP), as applied in the federal government. The classi- 
fication grades to which the salaries apply in the services 
are indicated in the last four columns. 

The percentage basis for reducing salaries as a measure 
of economy during the depression was followed by many 
public and private agencies and applied to unclassified 
as well as to classified positions, either on a sliding scale 
or as a flat rate. By this method it is possible to adjust 
salaries affected by exceptional conditions without modi- 
fying the base of all salaries. For example, ready adjust- 
ment may be made for living conditions which are pecu- 
liar to one locality or for unusually difficult or unusually 
simple work within the general scope of the grade. 
Federal salary cuts during the depression ranged from 
5 to 15 per cent and were applied with the expectation 
that they were to be restored as soon as conditions 
reached the established normal, and this was done. Had 
the reductions been made by changing the base salary it 
would have been much more difficult to obtain their 
restoration. 


DESIRABILITY OF STANDARDIZING ON PROPER 
CLASSIFICATION 


In general, salaries paid by federal agencies as com- 
pared with those paid by non-federal agencies, both pri- 
vate and governmental, are higher in the lower grades 
and lower in the higher grades. Economic changes are 
usually reflected much less in salaries of governmental 
positions, especially federal, than in non-governmental 
positions. 

Civil service, classification, and salary schedules are 
distinct but closely related subjects. An adequate classi- 
fication is essential to the satisfactory operation of civil 
service laws, and it is also basic in the selection of suitable 
personnel for various positions and in the fixing of an 
equitable compensation for their services. It provides a 
logical and effective means for the proper classification 
of positions, both within organizations and between or- 
ganizations, which is essential for the equitable consid- 
eration of all questions having to do with employment. 
These three subjects are coming to be of more and more 
importance in determining the economic standing of the 
engineer, and it is highly desirable that they be stand- 
ardized and that all engineers become fully informed in 
regard to them. 




















Various Division Committees Report 


Abstracts from Presentations at the Society's Annual Meeting, 
January 15 and 16, 1936 


COMMITTEE ON MUTATIONS AND BLIGHTED 
AREAS IN Crt1es MAKES ProGress REPORT 


Tue purpose of the Committee on Mutations and 
Blighted Areas in Cities, of the City Planning Division, 
is to formulate a plan for research into the causes and 
effects of urban mutations and blighted areas. Its 
membership comprises Howard W. Green, chairman; 
and M. J. Evinger, George H. Herrold, Harold M. Lewis, 
and H. Shifrin. The committee has used this first year 
to consider its responsibilities. Of necessity committee 
business has been carried on by mail owing to the fact 
that its membership is widely scattered. 

Probably in no period of the history of the United 
States have so many basic data been accumulated bear- 
ing directly or indirectly upon the problems with which 
this committee has to deal than during this New Deal 
era. The Division of Housing of PWA has inspired local 
groups all over the country to delve into the conditions 
of blighted areas which have become slums. 

The chairman of this committee, through serving as 
consultant to the Division of Housing for five years in 
compiling and analyzing Cleveland data to the extent 
that one-tenth of the Division’s funds have been allo- 
cated to Cleveland, and serving other communities as 
consultant, has collected a great deal of data pertinent 
to the subject. 

The Real Property Inventory, created in Cleveland as 
a result of the National Conference of Construction in 
1931, and developed into the Bureau of Foreign and Do- 
mestic Commerce Real Property Inventory in 64 cities, 
the CWA’s real property inventory in one hundred or so 
additional cities, and the Federal Housing Administra- 
tion's real property inventories still being carried out, 
have provided more basic data regarding use and condi- 
tion of real property than any single activity of earlier 
origin. 

The creation of census tracts as small, constant, sta- 
tistical areas in New York City in 1906 by Walter Laid- 
law, their value to business as demonstrated in Cleve- 
land, and their application to over 47 of the largest cities 
in the United States through the efforts of the Committee 
on Census Enumeration Areas of the American Statisti- 
cal Association, of which the chairman of this committee 
is also chairman, provides a means of localizing data 
collected by all of these new techniques. 

The special studies of the Federal Housing Adminis- 
tration, their block analyses and their official recognition 
of such factors as stability of neighborhoods, conformity 
of dwellings as to type, usefulness, function, physical 
condition, architecture, etc., inspire broader recognition 
of the importance of other factors in evaluating property 
than mere reproduction cost or income possibilities. 

If the committee had done nothing but review these 
recent contributions to knowledge, enumerate the type of 
facts made available, and evaluate their significance, its 
work would be enormous and its report voluminous. 

If the committee evaluated the data, applied the find- 
ings, and attempted to diagnose the causal agents, years 
of study would be involved. 

It is the opinion of the committee that, since more data 
are available on each of the 321 census tracts in the 


Cleveland Metropolitan District than is available in any 
other city in the United States, the chairman be encour. 
aged to utilize these data in a preliminary study of one 
small section of the Cleveland Metropolitan District jn 
order that a mode of procedure in studying the problems 
of mutations and blighted areas may be worked out in a 
small way, to be applied later to a more extensive study 
in Cleveland and in other cities in this country. : 





CoMMITTEE ON EQuitTABLE ZONING OF 
ASSESSMENTS FOR City PLANNING PRoyects 


THE REPORT of the Committee on Equitable Zoning 
of Assessments for City Planning Projects, which was 
submitted by Frederic Bass, chairman, was published 
in full in the February 1936 issue of PROCEEDINGS. The 
other members of this committee of the City Planning 
Division are Philip H. Cornick, H. Shifrin, and H. H. 
Smith. 





COMMITTEE ON CONSTRUCTION ENGINEERING 
EDUCATION 


PROBABLY the most important incident in the ac. 
tivities of the Committee on Construction Engineering 
Education of the Construction Division during the past 
year was its combination with a similar committee of 
the Society for the Promotion of Engineering Education 
to form a Joint Committee on Construction Engineering 
Education. The personnel of the joint committee is 
as follows: W.C. Huntington, chairman; M. I. Evinger, 
H. P. Hammond, C. J. Tilden, R. W. Abbett, L. E. 
Conrad, R. G. Paustian, W. C. Voss, and E. L. Grant. 

Professor Stubbs has done an excellent job in studying 
the engineering and architectural curricula in colleges 
throughout the country to determine the extent to 
which courses in construction are now included. An 
abstract of his report is appended hereto. A study of 
his report indicates that this subject is being given much 
more consideration than most of us thought to be the 
case. Appended to Professor Stubbs’ report but not 
included here is a partial bibliography of references on 
the subject of construction engineering. 

Each member of the committee is giving special con- 
sideration to a definite phase of construction engineering 
education and will prepare a report on this phase for 
the consideration of the whole committee. These 
reports are being prepared from the point of view of 
policies, procedures, and outlines, and are not intended 
to present material for purposes of instruction. The 
subjects being considered at present are: Organization 
and management of construction operations; 0st 
accounting, construction economics and _financilg, 
construction education as a part of regular courses oF 
in separate courses; basic factors in construction engr 
neering training; economic principles as applied © 
engineering construction; and the special curriculum 
in construction engineering. 

Some of these subjects were decided upon last summe, 
but the arrangements have been completed just ™ 
cently, so no report can be made on this work at present 
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It is expected, however, that the various reports will 
be completed about May 15, 1936. 

Some space in the February issue of the Journal of 
the Society for the Promotion of Engineering Education 
is to be devoted to the work of this committee. In this 
way, as well as by the presentation of papers at the 
Annual Meetings of the S.P.E.E. (as was done at their 
Atlanta meeting), the subject of construction engineering 
is being kept before the members of that society. 


Abstract of the Report on the Study of Engineering 
Curriculaums in Regard to Construction Engineering 


Education, by F. W. Stubbs 


During the spring of 1934 the curriculums of 120 
engineering schools were studied. Outlines were pre- 
pared of all courses that could be considered as related 
to the construction field, including contracts and speci- 
fications, business law, engineering law, professional 
relations, office practice, engineering economics, valua- 
tion, business organization and management, engineering 
administration, industrial safety, general economics, 
accounting, contracting methods, estimating, construc- 
tion plant design, estimates and costs, construction 
methods and equipment, accident prevention, and cost 
keeping. 

These outlines were sent to the respective schools 
with a request for such changes as might be required 
to bring the information up to date. By June 1935 
some 90 schools had replied and their corrections were 
noted. Course data were received from 12 schools that 
were not on the original list, so the outlines now give 
data on 132 schools. 

The schools offering courses in construction are Alabama Poly- 
technic Institute, University of Alberta, University of Arkansas, 
\rmour Institute of Technology, Polytechnic Institute of Brook- 
lyn, Carnegie Institute of Technology, University of Cincinnati, 
Clemson Agricultural College, University of Colorado, Columbia 
University, Cornell University, University of Delaware, University 
of Detroit, Drexel Institute, University of Florida, University of 
Idaho, University of Illinois, lowa State College, Kansas State 
College of Agricultural and Applied Science, Lehigh University, 
Massachusetts Institute of Technology, University of Michigan, 
University of Minnesota, University of Missouri, University of 
Missouri (School of Mines and Metallurgy), University of Ne- 
braska, North Carolina State College of Agriculture and Engineer- 
ing, North Dakota Agricultural College, Oklahoma Agricultural 
and Mechanical College, University of Oklahoma, Oregon State 
Agricultural College, Pennsylvania State College, University of 
Puerto Rico, Rensselaer Polytechnic Institute, University of 
Southern California, South Dakota State College, Texas Tech- 
nological College, Union College, Utah State Agricultural College, 
University of Utah, Virginia Polytechnic Institute, Washington 
State College, Washington University (St. Louis), and Yale 

hiversity 

These 44 schools offer one or more courses relating 
particularly to the construction field, but there is a lack 
ol unilormity in course titles and in content. The most 
common course is engineering estimates; however, it 
is not always clear whether this work is given from the 
pomt of view of the contractor or the engineer. A few 
schools study the problem of construction plant and 
equipment. Others cover varied problems peculiar to 
contracting, such as bonds, insurance, overhead costs, 
construction cost keeping, liens and lien laws, trade 
unions, construction equipment, accident prevention, 
job organization and management, qualification of 
bidders, forms of contracts, and catalogue studies of 
€quipme nt. 

_ Most of the schools include discussion of construction 
‘eatures in various courses on design, but the amount 
and character of construction work covered is difficult 
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to determine. A course in contracts and specifications 
is offered by 60 schools and is usually given by the civil 
engineering department. Forty-one schools offer busi- 
ness or engineering law and a few give this in addition 
to contracts and specifications. Office practice is 
offered by the department of architecture in 9 schools. 
Professional relations is covered in a separate course in 
20 schools and in most cases is offered by the department 
of architecture. Engineering economics and/or valua- 
tion are offered by 41 schools. Courses in engineering 
administration, and business organization or safety, 
are also given. Some schools use inspection trips to 
projects to emphasize the construction features. 





COMMITTEE ON VALUATION PROCEDURE AND 
DEPRECIATION RENDERS PROGRESS REPORT 


ALTHOUGH the Committee on Valuation Procedure 
and Depreciation of the Engineering-Economics and 
Finance Division was organized in 1932, unavoidable 
reasons prevented its meeting before late in 1934. The 
committee has been organized in five subcommittees, 
respectively on public utilities, private industrial proper- 
ties, depreciation, valuation nomenclature, and manual 
of valuation and depreciation. The objective of our 
work is a final report comparable to the Society’s classic 
1917 public utilities valuation report, broadened to include 
the recent widespread extension of valuation into the 
many fields of private industry. Since 1934, the com- 
mittee’s immediate objective has been the preparation 
of a ‘““Manual of Valuation Procedure and Valuation,”’ 
to be completed during the summer or fall of 1936. 

Work on the manual has been prosecuted actively 
throughout 1935. The purposes of the manual are two- 
fold. For valuation engineers, the purpose is to outline 
succinctly the present greatly expanded field and much 
increased importance of valuation, and to state succinctly 
the essential features of the best up-to-date engineering 
valuation practice. For courts, commissions, govern- 
ment officials, owners, corporation officials, legal ad- 
visers, financiers, investors, and other users of engineer- 
ing valuations, the purpose is to supply a concise, 
understandable statement of up-to-date good valuation 
practice. It is not the purpose of the manual to provide 
either a “‘standard’’ for engineers or a “rule-of-thumb” 
handbook for non-engineers. The manual is planned to 
consist of about 100 to 125 printed pages of standard 
size. The first draft of the manuscript includes the 
following subdivisions: (1) Introductory; (2) General 
Principles of Value and Valuation; (3) Valuation Pro- 
cedure; (4) Valuations of Different Classes of Property; 
(5) Depreciation; (6) The Use of Mortality Curves in 
Estimating Probable Lives of Property Units; (7) 
Depreciation Accountancy; (8) Appendices—Glossary 
and List of Court Valuation Decisions Frequently Cited. 

The members of the committee are Anson Marston, 
chairman; Henry K. Dougan, K. Lee Hyder, Frederick 
H. McDonald, W. D. Pence, W. L. Prouty, James T. 
Ryan, Ezra B. Whitman, and Edwin F. Wendt. 





COMMITTEE ON PRACTICAL APPLICATION OF 
MopeErRN StrESS THEORIES AND FATIGUE 
RESEARCH 

THE COMMITTEE on Practical Application of Modern 
Stress Theories and Fatigue Research is a technical com- 
mittee of the Structural Division and was appointed on 
August 2, 1935, by Jonathan Jones, chairman of the Ex- 
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ecutive Committee of the Society, consisting of A. V. 
Karpov, chairman, and Hardy Cross, H. J. Gilkey, and 
C. M. Spofford. Although the committee was appointed 
in connection with the Structural Division symposium, 
“Structural Application of Steel and Light-Weight Alloys,” 
that will be held in Pittsburgh in October 1936, Jonathan 
Jones, in his letter of August 2, 1935, stated: ‘“The com- 
mittee is not, however, a temporary one for the latter 
purpose. It is of great importance that the Structural 
Division have such a committee permanently organized 
to inform it of the new developments in the field indi- 
cated by its title.” 

The framed structures of the first quarter of our cen- 
tury were almost without exception constructed of open- 
hearth steels of virtually a single simple class. A few 
monumental structures turned to nickel or manganese or 
silicon for help, but these exceptional incidents made no 
impression upon average, or even upon fairly impressive, 
bridge spans, and meant literally nothing to thousands of 
structural designers. 

It would seem today that a reappraisal of structural 
theory and of structural materials may be timely. New 
structural steels and light structural alloys are being 
pressed upon the structural engineer, not always perhaps 
with a very clear understanding of what he needs. 

Future engineering progress depends very largely upon 
the changed engineering attitude as to the materials to 
be used in engineering designs. Instead of simply utiliz- 
ing the existing easily obtainable materials, new mate- 
rials are developed, which are not so easily obtainable 
and consequently are more expensive, but for one or a 
number of reasons are preferable or may be even more 
economical notwithstanding their higher cost. 

Owing to the experimental and theoretical investiga- 
tion made during the last few decades and prompted 
mostly by the needs of automobile and airplane designers, 
engineering science has undergone a considerable change, 
not unlike the recent spectacular changes in the physical 
and chemical sciences. These changes are influencing 
profoundly present mechanical designs, but in so far as 
the structural designs are concerned, there are diverging 
views concerning the necessity of changes in the design 
conceptions and practice. Possibly the best method to 
clarify the situation would be to state the two extreme 
viewpoints in this matter. 

The traditional view is based upon past experience. 
The methods of design and safety factors used in the past 
resulted in safe designs. The stress concentration and 
fatigue phenomena are of importance in moving machin- 
ery in particular, in which rapid changes of stress oc- 
cur. In structural designs complete reversal of stress oc- 
curs very seldom and the introduction of more compli- 
cated design theories is not justified. 

The extreme view may be expressed as follows: 

1. The customary methods of stress determination re- 
sult in evaluated stresses, which under certain conditions 
may differ very considerably from the actual stresses. 

2. The properties of materials, and in particular the 
different metals and alloys, cannot be properly charac- 
terized by a few coefficients such as the modulus of elas- 
ticity, ultimate stress, elongation, and elastic limit. 

3. Although, in so far as can be foreseen at present, 
the open-hearth, ordinary grades of structural steel will 
form the main bulk of structural materials, nevertheless 
the special structural steels may increase in application 
and certain special fields may be occupied by light-weight 
alloys. 

4. The uncertainty of the evaluated stresses and the 
insufficient knowledge of materials were, in the past, 
counterbalanced by the large experience gained during 
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the last century and incorporated in many rules and cus- 
tomary practices. 

5. The advance in structural designs necessitates g 
uniform and definite safety factor as contrasted with the 
customary apparent and uncertain safety factor. 

6. The present situation in engineering designs js 
such that the conventional design theories do not give 
any methods for determining the exact stress, but in the 
best cases the average stresses can be determined. 

7. The conventional designs neglect stress concen- 
trations, fatigue, and creep phenomena. Such designs 
are idealized, presuming a mode of load application and 
jointing which in the majority of cases may not be ap- 
proached, and the use of non-existing materials. 

The problems involved are research problems and as 
such cannot be exactly defined. As a result, there is an 
enormous amount of work done out of which only a com- 
paratively small part can be directly used. At present 
there is no organization in the structural field which 
would sift all the data already available and continually 
made available by the extended theoretical and experi- 
mental work. 

The purpose of the committee is to bring together the 
information and data available and to study them, keep- 
ing in mind the particular needs of structural designing 
engineers. Such study should assist in judging of the 
value of the limiting views stated above and in determin- 
ing what compromises between them best suit the needs 
of different structural designs. To what extent shall we 
revise our fundamental ideas in preparing new designs 
and in determining the safety of existing, but overloaded, 
designs? At present, the work of the committee is 
limited to metals and their application in structural de- 


signs. 





COMMITTEE ON PRINCIPLES TO CONTROL 
GOVERNMENTAL EXPENDITURES FOR 
Pusiic Works 


THE REPORT of the Committee on Principles to Con- 
trol Governmental Expenditures for Public Works was 
published in full in the February 1936 issue of Pro- 
CEEDINGS. The members of the committee are Charles 
Keller, chairman, W. W. De Berard, Fred Lavis, and 
L. C. Sabin. 





SUBCOMMITTEE ON STRUCTURAL ALLOY AND 
Heat-TREATeD STEELS 


THE REPORT of the Subcommittee on Structural 
Alloy and Heat-Treated Steels, of the Structural Divi- 
sion’s Committee on Steel, submitted by Robert 5 
Johnston, chairman, will be published in the March 1936 
issue of PROCEEDINGS. The other members of the 
subcommittee are A. W. Carpenter, R. J. Fogg, F. H. 
Frankland, S. Hardesty, Jonathan Jones, P. G. Lang, 
Jr., L. S. Moisseiff, H. W. Troelsch, A. R. Wilson, ané 
W. M. Wilson. 





SUBCOMMITTEE ON WIND BRACING IN STEEL 
BUILDINGS 


THE REPORT of the Subcommittee on Wind Bracing 
in Steel Buildings, of the Structural Divisions (om 
mittee on Steel, submitted by C. R. Young, chairman 
will be published in the March 1936 issue of PR 
CEEDINGS. The other members of the subcommittec 
are Clyde T. Morris, N. A. Richards, and F. P. Witmer 
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| WISH to present here a mathematically correct 
d as method for the graphical analysis of certain statically 
S an determinate structures. The method is applicable only 


in those cases where the interior members such as 4-5 
and 5-6, Fig. 1, may be removed without destroying the 
equilibrium of the joint at which they meet (joint 6). 
In other words, members 4-7 and 6-7 must lie on the 


























peri- 
» B 
r the 4 7 P ‘ 
ceep- ® F ‘ 
ep 3 |4 
a 1} 2 5} 6) 
r the Tua ceKkbstrtutetvrye pic] 
‘mun- ; e 55 
1eeds Pr.6" 
fr i 
Il we | 
signs ~ 
aded, 
ee is ae ll a T 
I de- a =e 
r JIS | 
. \ iJ 
% \ 
\ ie | 
1L 6 7 = NS 4 — 5! a 4K 
| 4 
Dy 
aj} ty 
> s Ss | 
A } 
Con ——————EE | 
S was | % 
Pro eee 4 
harles Fic. 1. D&TERMINING GRAPHICALLY THE STRESSES IN A PANEL 


OF A BALTIMORE TRUSS 


same straight line. Some such cases to which it is 
applicable are the Fink truss, the Baltimore truss with 
subverticals, the fully subdivided Pettit truss with sub- 
verticals, the fan truss, the double fan truss, and the 
French truss. The method is exceedingly simple and 
has a distinct advantage over the standard ‘dummy 
member’ method in the analysis of unsymmetrically 
loaded structures and of the fan truss. It makes pos- 
siblea completely graphical, quick, and simple solution of 
the Baltimore and Pettit trusses with subverticals. 

Let us consider the Baltimore truss shown in Fig. 1. 
The truss is drawn to scale and the members are desig- 
nated according to Bow’s notation. Proceeding to the 
stress diagram, we find that joints 1, 2, and 3 offer no 
aificulties. Joints 4 and 5, however, have three un- 
<nowns each. If we now assume a value for B-7, say 
»-«, joint 4 has only two unknowns, and we can pass 
‘round it in the usual manner, obtaining point 4’. 
‘ithout making any additional assumptions, we pass 
around joint 5 obtaining point 5’, and around joint 6, 
“taining point 5”. The true position of point 5 is 
between points 5’ and 5”, and the true positions 
5 +, 6, and 7 are immediately obtainable. 
mplete solution of a Fink truss with unsymmetrical 
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ENGINEERS’ NOTEBOOK 


From everyday experience engineers gather a store of knowledge on which they depend for growth as in- 
This department, designed to contain practical! or ingenious suggestions 
rom engineers both young and old, should prove helpful in the solution of many troublesome problems. 








Graphical Solution of Certain Statically Determinate Structures 


By BenyAMIN Forsyth, Jun. Am. Soc. C.E. 
Wits tHe Cartocrapuic Stupy, New York UNIversity 


loading is shown in Fig. 2, and Fig. 3 shows the analysis 
of half of a double fan truss. In the latter case the 
difficulty of having three unknowns at two joints as we 
pass around the structure is met with twice in each half 
of the truss. The procedure is exactly the same, except 
that when the difficulty is encountered for the second 
time the true position of the unknown point is not mid- 
way between the two trial positions 19’ and 19”, but 
one-quarter the distance 19’-19” away from 19’. 

Proof of the correctness of the basic construction of 
Fig. 1 is given in the following paragraphs. 


Let X = error introduced in B-7 by assuming an 
arbitrary position for point 7. 
Then X sec @ = corresponding error in 4-7, and 
X sec@sin@ = corresponding error in 3-4. 


Obviously, X sec @ is also the error in 4-5, and X is also 
the error in L-5. 

Now consider joint 6 in the truss diagram. The ver- 
tical components of the errors introduced in 4-7 and 
4-5 balance each other. The horizontal components are 
additive and their sum is equal to 2X. Hence, for hori- 
zontal equilibrium, 
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2 X sec @ = error introduced in 6-7. 

The vertical component of this error is 2X sec @ sin 6 
or 2X tan@. The total error introduced in 5-6 is ob- 
viously also 2 X tan @. 

Now in the stress diagram, 


i” = (true value of B-7) + X, 
3-4’ = (true value of 3-4) + (error in 3-4 due to 
X), 
and 5’-6", = (true value of 5-6) + (error in 5-6 due to 
X). 


But since 5’-6'; is the true value of 5-6, 6’;-6"; is the 
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FAN TRUSS 


error in 5-6 dueto X. Also (Z-6';) = (Z-6";) = half the 
error in 5-6, or X tan @. 
Now the two parallel lines 7’-w and Z-7, which by 


construction intercept half the error in 5-6, also inter- 


cept the whole error in B-7, for (Z-6";) = Xtan@é = 
(7’-p) = (7-7') tan @, whence X = (7-7’). Hence, since 


we have a method of determining the error in 5-6, we 
can find the error in B-7 and therefore the true position of 
point 7. All other points can then be easily located. 

The general procedure outlined earlier in this article 
is based on the preceding analysis but does not require 
so much construction. Point 6’ was located at the 
intersection of a line through 7’; parallel to the member 
6-7, and the indefinite line A-6; and point 5” was at the 
intersection of a line through 6’, parallel to the member 
5-6, and the indefinite line L-5. Hence by construc- 
tion, 5°-5 = 6-6’ = 7-7’ = X. But since 5’-5, the 
error introduced in L-5, is also equal to X, it will be seen 
that 5-5” equals 5-5’, and the exact position of 5 is half- 
way between 5’ and 5”. 

The writer wishes to express his appreciation of the 
interest shown in the preparation of this article by 
J. Charles Rathbun, M. Am. Soc. C.E., and R. E. Good- 
win and W. Allan, Associate Members, all of the School 
of Technology of the College of the City of New York. 
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Bending Moment in Beams with 
Hydraulic Loadings 
By J. C. Stevens, M. Am. Soc. C.E. 


Stevens AND Koon, Consuttinc ENGINEERS, PorTLAnp, Ore. 


T is often necessary to design beams with a load that 
varies uniformly along part or all of its length. Some 
text- and handbooks give the characteristics of beams 
when fully loaded in this manner, but the writer has 
never seen fully set forth the case in which the loading 
covers only a portion of the beam’s length. 

Fig. 1(a) shows a freely supported beam of unit width 
with a partial hydraulic loading. The ratio of the loaded 
length of the beam to the total length, expressed decj- 
mally, is represented by z; w is the weight of a cubic foot 
of the loading liquid; and Wis the total load, or } ws? 
Taking moments at each support, and neglecting the 
weight of the beam, we find that 


wi? P 
R= = or =»). . & Goel 

R. => wv 
2 6 2 


The moment of the forces on the left of any section, x, 
is 

W iv a 

M, = % {}s*x — [x —1(1.—s)}*} . « . [3] 

) ; 


When the beam is fully loaded, z = 1, and we have 


in which W = total load on beam = }wi*. 
Equation 4 is found in some text-fand handbooks. 
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MOMENT IN BEAMS WITH PARTIAL HyDRAULIC LOADING 


Equating the first derivative of Eq. 3 to zero, we find 
the maximum moment to be located at 


o/s 
x= i(1 
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The value of this maximum is 


wi* 


s 23 — 34+ 5") , 
6 373 


Manx = 


NDIN 








Vout. 6, No. 3 
r, in terms of the total load W, which equals 4} ws*/’, 


Way so hg PH a a (7) 
imax ~ 3 ~ ~ 3/3 ° . . . . ‘ 


1, and Eq. 7 reduces 


When the beam is fully loaded, z = 


| 0 
2W1 


Mux = = alte 
. 9/3 


which will be found in a number of text- and handbooks. 
Equation 7 may be written 


[8] 


Mas Mees i aie... Bi 
, 1 . 
where the coefficient & has the value of . (sg — 2? + 
“_ s#/). The value of & for various values of z is given 
3V 35 
in Fig. 1(b). It will be noted that & has a maximum value 
at about z = 0.94, for which the moment is slightly 


ereater than for the beam fully loaded. 





A Helpful Rule for Use in Designing 
Retaining Walls 


By D. B. Hatt, Assoc. M. Am. Soc. C.E. 


\ssISTANT ENGINEER, STATE DEPARTMENT OF PuBLic Works, 
AvBany, N.Y. 


[JSUALLY it will be found that the most economical 
base for a cantilever retaining wall is the one with 
the least permissible overall width. The problem of 
determining this width is complicated by that of deter- 
mining the proper position of the base with respect to the 
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wall. The following rule, however, furnishes a simple 
solution to the latter problem. 

In Fig. 1, w is the unit weight of fill, W is the combined 
total weight of wall and fill on the footing, and A is the 
point behind which the result- 
ant is required to fall. The 
rule is to place the wall so 
that W equals wha, or in other 
words so that the combined 
total weight of wall and fill 
on the footing equals the 
weight of a uniform fill ex- 
tending up to point A. 

The proof of this rule is 
as follows. If the moment 
about A is clockwise the re- 
sultant is behind A; if the 
moment is counter-clockwise 
the resultant is in front of 
A. Therefore if the result- 
ant can fall behind A at all, 
it will do so when the mo- 
ment has its maximum clock- re 
wise value. If from any given “3 
position the wall is moved . 
forward on the base an in- a 
finitesimal distance, dx, two ,,., : asain 

. *1G. 1. DBTERMINING THE 
changes in the moment are PROPER PosiTION OF A WALL 
produced: (1) The moment wiry Respecr To Irs BASE 
of the load W, corresponding 
to the initial position of the wall, is decreased by Wdx; 
(2) an additional load, whdx, comes on the back of the 
footing, producing an additional moment, whadx. The 
maximum total clockwise moment about A occurs when 
the wall is in such a position that these two incremental 
moments are equal, that is, when Wdx = whadx (or 
when W = wha). 


























Our Readers Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 








Comments on Highway Surveys 


To THe Epiror: In his article, ‘Permanent Value for Highway 
Surveys Through Geodetic Control,’’ in the December issue, 
J. C. Carpenter, M. Am. Soc. C.E., referred to a trial project now 
being developed by the Texas State Highway Department in 
Kenedy County. For some time, I have followed with interest 
he movement to consider the benefits to be derived from a sensible 
modification of the usual survey method for highway location, so 
hat coordination may be established between highway location 
surveys and the comprehensive system of accurate geodetic sur- 
veys that has been, and is being, accomplished by the U. S. Coast 
ind Geodetic Survey. 

Early in 1934, I was assigned to make the location for Texas 
State Highway No. 96 through Kenedy County. As mentioned 
y Mr. Carpenter, this location is within the area covered by the 
Primary triangulation along the ninety-eighth meridian arc. It 
was made by using the general standard practice for such surveys, 
n were made to as many of the primary triangulation sta- 
, were easily accessible. This survey was made prior to 
‘he Gecision to inaugurate a trial project to ascertain the value of 
‘ higher type of highway survey, geodetically controlled. Later 
‘he trial project was authorized, and T. W. Bailey, M. Am. Soc. 
‘ivision engineer of the State Highway Commission, and I 


were ordered to carry the work on farther and to submit a report 
and recommendation for future surveys. 

At this time the results of the test project are not complete, and 
no report for a recommended procedure for future surveys has 
been made. The locality of a survey to be made will have a defi- 
nite bearing on the procedure for placing it on control. Its accessi- 
bility to the primary network will affect its cost. It may be desir- 
able to utilize a secondary system of triangulation in making 
ties. Placing the surveys on control must result from careful 
planning. Several key surveys could be tied in, in advantageous 
places, and gradually extended to existing or future surveys. In 
all, the procedure must be carefully planned to minimize the cost. 
I believe that it is a program that cannot be accomplished hurriedly, 
nor can all location surveys be placed directly on control at the time 
of their making. They can, however, be monumented and refer- 
enced, so that as the network of such surveys on the geodetic con- 
trol is extended, the remaining work necessary to tie them in will 
be reduced in both time and cost. 

It might be mentioned that, at the present time, no reliable 
method of estimating the additional cost of making the ties for a 
survey has been arrived at. No doubt the first cost, which must 
be absorbed in the survey, will be slightly higher, but considering 
all values derived, it will probably appear good economy. It will 
materially decrease the costs of resurveys, which will have to be 
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made as time and conditions demand. One of the permanent 
values that should be considered is the fact that land boundary 
surveys could use the highway control as a base for their adjust- 
ment and connections. This is a distinct economic value for the 
public. At the present time, it cannot be considered an argument 
for an additional expenditure of highway funds, but it appears 
that for a comparatively small cost a reasonable modification of 
the usual highway survey method will yield a high return in per- 
manent value. 
Mason Jonnson, Assoc. M. Am. Soc. C.E. 
Resident Engineer, Texas State Highway 
Department 


Corpus Christi, Tex. 
February 3, 1936 





Immediate Need for Maps 


To Tue Eprror: The article entitled ‘Natural Gas Pipe Line 
Located by Aerial Maps,”’ by N. R. McKay, in the December issue, 
presents in clear fashion several good reasons why the control 
surveys and topographic maps of the National Mapping Plan 
should be completed at once. Mr. McKay states that “although 
the photographs were matched with great care, they did get 
out of line a little... " and “the approximate scale of our maps 
was sometimes annoying... .” 

If the control surveys necessary in connection with the ten-year 
mapping plan were available, it is evident that the photographic 
strips covering the pipe-line route could be fitted to the control 
points so as to be in correct geographic position and in proper align- 
ment. The same control surveys, crossing the photographic strip 
at frequent intervals, would also furnish enough data so that rea- 
sonably exact picture scales for each section of the photographic 
strip could be computed. 

If the base maps of the national mapping schedule, as proposed 
under the so-called ten-year plan, were completed, a vast amount 
of quite complete general information would be available for pre- 
liminary study of such projects. Because these maps show topog- 
raphy, section lines, forest cover, and much other information 
accurately to scale, a very satisfactory tentative pipe-line location 
can be made in the office. From the tentative location shown on 
these base maps, an option could be obtained on the properties 
across which right-of-way easements would be required. Even 
with the base maps available, however, new aerial photographs to 
a larger scale than the base maps should be secured. But the 
amount of new flying for such pictures could be considerably re- 
duced, and consequently the flying part of the work could be com- 
pleted in fewer flying days. Furthermore, with good base maps 
to serve for flights, the use of cloth panels, staked out on the ground 
to mark flight lines, would probably not be necessary 


Grorce D. Wuirmore, Assoc. M. Am. Soc. C. E. 
Chief, Surveys Section, Engineering Service Di- 
vision, Tennessee Valley Authority 
Knoxville, Tenn 
February 4, 1936 





Need for Large-Scale Mapping 


To tHe Eprror: I should like to comment on the article on 
“Surveying and Mapping in the Tennessee Valley,’’ by Ned H. 
Sayford, M. Am. Soc. C.E., in the December issue. Engineering 
planning is dependent to a great extent on good maps. The first 
step to be taken on a project is to provide for the making of maps 
if they are not already available. 

Planimetric maps of the Tennessee Valley are being made in pref- 
erence to topographic maps as they can be constructed more 


rapidly by photogrammetric processes. Photogrammetry is help- 
ful to the engineer in many ways, but he usually fails to make the 
fullest use of it. Present graphic methods of map compilation de- 
mand that image displacements, due to differences of elevation, be 


eliminated. These displacements are a direct measure of the eleva- 
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tion of the ground surface and will enable a person, with appropri- 
ate stereoscopic apparatus, to draw the contour lines with great 
accuracy. Such use of aerial photographs would provide better 
maps than we have today, and this art should be advanced. 
The unmapped state in which the Tennessee Valley Authority 
found the state of Tennessee applies in general to the entire United 
States. To avoid continuous repetition of the delays and losses 
resulting from lack of maps in this country, provision should be 
made to complete the map of the United States as outlined by the 
National Mapping Plan. 
The map work in the Tennessee Valley has provided experience 
in the construction of planimetric maps under conditions similar 
to those that would exist under the proposed National Mapping 
Plan. As a result of this project, an experienced personnel has 
been trained and a method of operation devised that has proved 
very successful. 
Tuomas P. PENDLETON, M. Am. Soc. CE. 
Assistant Section Chief, Chattanooga Office, 
U. S. Geological Survey 
Chattanooga, Tenn. 
January 30, 1936 





Atlanta Sewage Treatment Experi- 
ments Solve Many Problems 


To THe Eprror: As so many chemical-treatment sewage plants 
working under conditions seemingly similar to those at the In- 
trenchment Creek plant at Atlanta, Ga., described by M. T. Single- 
ton, M. Am. Soc. C.E., and G. R. Frith in the December issue, 
were having such a variety of results, there seemed no way of know- 
ing in advance of our tests just what additional installation would 
be needed. Certain reports had stated that sprinkling filters could 
be used, and others that they could not be used, the conflicting de- 
cisions depending, doubtless, on what trade wastes were present 
in the sewage at the time the samples were taken. In our studies, 
tests taken regularly showed that, at times, the sewage was actu- 
ally so alkaline that sprinkling filter treatment was undesirable, 
but those times were so short that this excess alkalinity could be 
overcome with very little cost. 

We hope to develop the carbon dioxide treatment to such an 
extent that it will be a real aid in the treatment of this sewage at 
all times. Here we have one of those combinations that seems too 
good to be true. We collect the gas from the digester and burn it 
to heat the water to keep the digester at the right temperature; 
then we pass the gases of combustion through the sewage. The 
carbon dioxide is absorbed, and the pH value is lowered to a point 
where treatment by chemicals is more effective and the sewage is 
better conditioned for treatment by the filters. This increase in 
efficiency reduces the required sprinkler area and consequently 
the cost of construction. If the pH value should be reduced too 
much for proper bacterial action, it is automatically raised when 
the sewage loses its excess carbon dioxide in the sprays. 

The present plant was designed in 1910, and it has been many 
years since any laboratory work has been done. We knew that 
industrial plants constructed since the laboratory was abandoned 
had added new wastes, but we hoped to find some economical way 
to reduce the cost of construction by the use of chemicals. The 
plan of using a small amount of copperas cuts the cost considerably 
and that amount seems to please the bacteria in the beds and they 
do their work better. Je expect to arrange for bleeding the dele- 
terious trades wastes into the sewer at such rate as not to be in- 
jurious. Fortunately for us, the industries are willing to do what 
they can to help out. 

While the operation of the experimental plant has not by any 
means answered all our problems, it has proved conclusively that 
our sewage can be successfully handled by sprinkling filters anc 
that reasonable doses of chemicals greatly improve the operation. 


Wmuam A. Hansett, M. Am. Soc. CF. 
Assistant Chief of Construction and Engineer 
of Sewers 
Atlanta, Ga. 
January 31, 1936 
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Low-Cost Road Construction 


THE Eprror: I should like to comment on the article on 
Low-Cost Road Construction in Tennessee,”” by Frank W. Web- 
eter, M. Am. Soc. C.E., in the December issue. There has been 
much economic waste in some of the southeastern states during the 
mast few years because of the failure of highway authorities to 
struct and reconstruct the highways to standards commensu- 
ate with the varying traffic needs. It is a waste of public funds to 
build highways, and particularly the pavement thereof, of a type 
not required by either present or prospective traffic demands. 
Pavement types are properly matters for engineering determination 
and ought never to be selected in response to political pressure. 

It is comforting to the engineer to know, from Mr. Webster's 
article, that engineering thought has controlled the recent recon- 
struction of Tennessee highways, and that a type of paving requir- 
ing the minimum expenditure of public funds has been developed 
for traffic varying from 250 to 1,000 vehicles per day. 

The cost of providing a permanent way for highway vehicles 
includes a service on the sums expended for construction. This 
item of service excludes the more expensive pavements of concrete- 
slab construction, except for main traveled roads. By far the 
greater part of the state highway systems in the southeastern states 
is not main traveled roads in a true engineering sense, and the ex- 
tensive construction of concrete-slab pavement for highways of 
minor importance is a luxury, as well as a definite burden on the 
people of these states. Where the concrete-slab pavement is 
selected for main traveled roads, other features of construction, 
such as reduction of grades, elimination of curvature, and elimina- 
tion of railway grade crossings and of other highway intersections, 
ought to be adopted. All of this would entail large costs and in- 
crease enormously the service on that cost. 

Mr. Webster determined that water-and traffic-bound macadam 
was unsuitable for some part of the system, and that a bituminous 
binder was necessary. The reason was not failure of the pavement 
to carry the vehicles, but the dust resulting from the passage of 
these vehicles. It is justifiable engineering to adopt a modification 
of the macadam and substitute binders that do not create dust for 
highways carrying 250 vehicles and over per day. 


J. E. WrtLtoucusy, M. Am. Soc. C.E. 
Chief Engineer, Atlantic Coast Line 
Railroad Company 
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Wilmington, N.C. 
February 7, 1936 





Factors in Highway Maintenance 


Dear Str: Those who are responsible for the construction and 
maintenance of highways in the southeastern states should give 
careful consideration to the splendid paper by Frank W. Webster, 
M. Am. Soc. C.E., on ““Low-Cost Road Construction in Tennessee,” 
in the December issue of Crvi. ENGINEERING. 

The cost given by Mr. Webster for grading and drainage is rather 
low for the average road in this area. The cost for base and bi- 
tuminous surface is about a general average under normal condi- 
tions. All these estimates would have to be raised from 25 to 40 
per cent under present conditions. His specifications are complete 
yet plain enough for anyone to understand. 

That part of the specifications referring to base construction is 
probably most important, but it is often ignored. ‘The material 
will not make up or bond except during the winter, and two full 
winter seasons are usually required to bond 2,000 cu yd per mile.” 
Under present conditions, where emergency relief funds are being 
used, often the entire base is laid, sprinkled, and rolled until it 
appears to be well bonded; then the surface is laid. Sad experi- 
ence has taught us that these bases were compacted, not bonded. 

Material in the base soon begins to flow, and the surface cracks. 
During the winter rains water seeps through the surface, and it fails. 
. is occurs, the people who use the roads say, “I knew that 
black top would not make a road; they have wasted our money.” 
ir. Webster has given us a real economic specification for low- 

Let us follow it to the letter. Then our low-cost 
road t have high-cost maintenance. 
: Woo.sry FINNeELL, M. Am. Soc. C.E. 

m ry, Ala. 

February 6, 1936 
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Local Control Surveys in 
New Jersey 


To THE Eprror: I should like to comment on the article by 
J. A. C. Callan, M. Am. Soc. C.E., in the December issue. We are 
on the threshold of an era of coordinated surveys, geodetically 
controlled. Although the U.S. Coast and Geodetic Survey has 
been at work since 1807, providing the country with a splendid 
precise triangulation and level network, until the present it has 
been only with the greatest difficulty that this work could be used 
to control and coordinate the thousands of minor surveys continu- 
ally being made throughout the country. Recently the U. S. 
Coast and Geodetic Survey has brought before the nation the possi- 
bility of establishing local control surveys, based on these precise 
nets, which will make geodetic control available to all. 

I am confident that little can be added to Professor Callan’s 
paper. However, it may be of interest to point out certain features 
of the local control survey in New Jersey, which are unique in that 
state. The geographic shape of New Jersey requires the transverse 
Mercator projection, as is the case in Alabama. This projection 
introduces a scale correction not greater than one part in 40,000 
for all but a few square miles of the state, and the scale is exact in 
the two large metropolitan districts—one opposite New York City 
and the other opposite Philadelphia. Thus a very excellent ar- 
rangement results. 

Recognizing the great advantages to be obtained from geodetic 
control for the permanent location of property boundaries, the 
state legislature last winter passed a law making the plane co- 
ordinate system, established by the U.S. Coast and Geodetic Sur- 
vey, the survey base for New Jersey. It named this system the 
“New Jersey Plane Coordinate System,” accredited all triangula- 
tion points and control points set with second-order accuracy as 
points marking precisely the position of this coordinate system, 
and made it possible to include the coordinates of the property 
corners and grid bearings in deed descriptions. The May issue 
of the Geodetic Letter describes this law in detail, and it is also de- 
scribed in the November 1935 issue of Crvi. ENGINEERING, pages 
683 to 687. 

Already an ordinance has been passed by the municipality of 
Tenafly, in Bergen County, requiring New Jersey plane coordinates 
to be shown in new real estate developments not more than a quar- 
ter of a mile from control points. The State Departments of Con- 
servation and Development, and Institutions and Agencies, and 
the State Water Policy Commission had the U.S. Coast and Geo- 
detic Survey place triangulation points in or near state-owned 
lands. And three triangulation points were set along a disputed 
county line in order to obtain the advantages of the legal survey 
base. 

Forty-five magnetic stations in New Jersey have been reoccu- 
pied and observations taken, and many airports in the state have 
been provided with magnetic stations so arranged that airplane 
compasses can be adjusted with facility at these points. 

There has been considerable interest in the use of control for 
mapping. Essex County is already beginning a map; Bergen and 
Middlesex counties are soon to follow. All of them use this con- 
trol for their surveys. 

There exist in New Jersey many third-order triangulation points, 
the plane coordinates of which have not been computed. In order 
to facilitate mapping as well as the use of third-order points with 
the minimum of computation, the local control survey has to date 
computed for over two-thirds of the area of the state the New 
Jersey plane coordinates of the minute intersection of latitude and 
longitude. By double straight-line interpolation it is possible to 
determine the coordinates of any geographic position to a maximum 
error of 0.05 ft north and south, and 0.03 ft east and west. 

The United States Engineer Department has been engaged in a 
careful determination of the shore erosion at Absecon Inlet, just 
north of Atlantic City. The maps which this department is pre- 
paring for the project are based on geodetic control and New Jersey 
plane coordinates, and the table is being utilized to reduce computa- 
tion. 

Puiuip Kissam, Assoc. M. Am. Soc. C.E. 
Associate Professor of Civil Engineering, 
Princeton University 
Princeton, N.J. 
February 2, 1936 
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Malaria Control Is the Engineer's 
Concern 


To tHe Eprror: The article on ‘Malaria Control in the Ten- 
nessee Valley’”’ by W. G. Stromquist, M. Am. Soc. C.E., in the 
December issue, brings to the attention of engineers a subject hav- 
ing vital bearing on many construction projects undertaken within 
the malaria belt, the Tennessee Valley from Chattanooga to the 
mouth of the river being a portion of this area. 

The relation between construction in malarious regions and 
malaria is so well stated in the foreword to a brochure, entitled 
Malaria Control for Engineering Students, submitted by the Sub- 
committee on Engineering, National Malaria Committee, 1935, 
that it is quoted as follows, with slight changes: 

“Often a large part of the malaria of any community may be 
man-made and is preventable, at a price. The responsibility of 
man-made malaria rests directly on construction works, and these 
are generally designed and supervised by engineers. The engineer 
is, therefore, either through neglect or ignorance, often responsible 
for the creation of more malaria or for its continuation, when by 
the application of the fundamental! principles of malaria control it 
could be minimized or prevented.” 

Any construction project that creates an uncovered cavity in 
natural ground, in which water may be stored, or that involves con- 
struction which will raise the water level in an existing water course, 
should include in its design means to control mosquito breeding. 
The problem of malaria control may influence the choice of loca- 
tion of a construction camp and the cost of maintenance of protec- 
tion, medical attention, hospitalization, compensation, and labor. 
Proper consideration of influencing factors may reduce or eliminate 
such costs 

In highway and railroad work the economics of construction is 
affected by culvert elevations and borrow pit location and drainage. 
But a highway causing malaria along its length, or being the means 
of importing the disease from one locality to another, while it may 
carry the traffic intended, does not attain its goal of social better- 
ment 

Likewise, in canal construction the placing of spoil banks and 
other design and construction features may determine whether the 
project will or will not best serve its full purpose. Levee work to 
reclaim flooded land and tile drainage to render productive soil that 
is too moist may introduce malaria hazards which in ultimate cost 
will far outweigh advantages gained. Smaller impoundages, such 
as for water-supply lakes or for recreational purposes, should be 
constructed only after a thorough consideration of malarial possi- 
bilities and control. 

In hydro-electric projects malaria is largely built in or built out 
by the designing and supervising engineer. Again quoting from 
the same publication of the National Malaria Committee: “It 
may be stated that there should be no conflict whatsoever between 
hydro-electric development and health conservation. Rather the 
two are workers together for the common good, water power pro- 
moting industrial and social progress and public health providing 
an atmosphere in which the enterprise can live and move.” 

Clearing operations as prescribed by our regulations are nothing 
more than an effort to shorten the time normally required by nature 
to perform this work and establish her equilibrium, thus eliminat- 
ing the period during which natural conditions would favor the mass 
production of the Anopheles quadrimaculatus. The soundness of 
the practice has been demonstrated on many projects constructed 
within the state since 1920. 

The operations of the Tennessee Valley Authority constitute the 
largest project developed within the state. The Tennessee River 
will be impounded from the east to the west border. Each of the 
pools presents different problems. As indicated, the solution of 
many of these is not known. From the construction of this proj- 
ect, however, there will come knowledge that will aid in handling 
future problems. Not only the public health engineer but the 
whole engineering profession is interested in the results. 


G. H. HAZLEHURST 
Chief Engineer and Director, 
Bureau of Sanitation, Ala- 
bama State Department of 
Public Health 
Montgomery, Ala. 
January 30, 1936 


Factor of Obsolescence in 
Highway Surveys 


To tHe Eprror: The article on “Permanent Value for Highway 
Surveys Through Geodetic Control,” by J. C. Carpenter, M. Am 
Soc. C.E., in the December issue, discusses a timely subject, suffi- 
ciently important to challenge the attention and consideration of 
every highway engineer. Mr. Carpenter calls attention to the 
rather temporary nature and circumscribed utility of highway sur- 
vey records resulting from present procedure. The reasons for 
survey obsolescence are as follows: (1) Very few industrial, com- 
mercial, transportation, or area surveys of minor proportions have 
been executed on rigid control, either horizontal or vertical—more 
especially horizontal; (2) common initial datum has not been 
generally employed so that the possibility of checking new work 
against old, or of correlating the work of one survey with that of an 
intersecting, or abutting, survey is not possible in many instances: 
(3) rigid specification for procedure and limits of error in execution 
as well as for the adjustment of figure and circuit is usually lacking: 
and (4) filing and cross reference of field and office records fre. 
quently have not been highly efficient, thus diminishing if not pre- 
cluding their future usefulness. 

Employment of the national geodetic control scheme and datum 
will remove the first two causes of the limited usefulness of present 
surveys. Conforming to the specification for surveys published 
by the U.S. Coast and Geodetic Survey or those published and 
distributed by the Surveying and Mapping Division of the So- 
ciety will remove the third cause of obsolescence. If the fourth 
factor of survey obsolescence is not corrected, much of the value of 
correcting the first three factors will be lost. In other words, we 
may have executed a correct field survey, based on national geo- 
detic datum, and used correct methods and precision in computa- 
tions and adjustments, but if we do not catalog and file field and 
office records, or an abstract of them, so that they will be readily 
available for future reference, we have added only slightly to the 
life of the survey. 

It would seem desirable and economically justifiable to establish 
a department of surveys, mapping, and records under the direction 
of the state highway engineer in each state. Much valuable in- 
formation in the form of maps and survey records of national, state, 
county, and city organizations could be assembled and catalogued 
in such a department. 

Efficient monumentation and readily available records are the 
perpetuating features of any survey; one without the other is of 
little value. Designation markings and location descriptions must 
be thoughtfully selected and executed in order to eliminate con- 
fusion of data as well as to facilitate future recovery. 

Mr. Carpenter discloses the twofold value of employing geodetic 
control for highway surveys. The highway survey itself may be 
checked by tie-in on any control monument. If due regard has 
been given to monumentation en route and precision in execution 
has been exercised, the base control net has been expanded by as 
many miles as comprise the project. 

The results of the trial project, as developed by the Texas State 
Highway Department, will be watched with interest. It must be 
remembered that pioneering is often tedious, discouraging, and 
expensive. No doubt it will take highway engineers as a group, 
considerable time to become “geodetic minded.’’ We may not 
grasp at once the complete significance of surveys executed to 
common datum—their present worth, their future value, their 
potential value as a basis for property surveys, description, and 
record, their effect on precision and accuracy of performance within 
the profession. 

Mr. Carpenter is to be commended for his concise but forceful 
presentation of this vital subject. I concur in his closing state- 
ment, “it becomes an obligation of the engineering profession to 
adapt the method of geodetic control for all surveys.” 


N. E. Wotrarp, M. Am. Soc. C.E. 
Associate Professor of Civil Engi 
neering, University of Oklahoma 


Norman, Okla 
January 28, 1936 
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Official and Semi-Official 








JANUARY 13 and 14, 1936, the Board of Direction met at 
y Headquarters with President Arthur S. Tuttle in the chair 
present, George T. Seabury, Secretary; Past-Presidents Ham 
iand Eddy ;Vice-Presidents Dewell, Hogan, Riggs, and Sawyer; 
tors Barbour, Burdick, Crawford, Ferebee, Horner, Leisen, 
Donald, Morse, Noyes, Perry, Poole, Reed, Sanborn, Sherman, 
lrout, Wilkerson; and Treasurer Hovey. The members 
incoming Board were also present by invitation 


il of Report and Minutes 


f 


raft of the Annual Report of the Board was presented, revised 
nor detail, and approved. The Board also approved the 
of the Executive Committee meeting of December 16, 
upproving its actions as the actions of the Board. Minutes 
Board meeting, October 14-15, 1935, were also approved. 
Smith Fund 
committee on the disposition and use of the income of the 
Waldo Smith Fund reported its studies on a variety of objectives, 
nending a Memorial Volume in popular style on the Catskill 
Vater Supply Project. The Board approved this recommendation 
appointment of the following committee to carry it out 
F. Sanborn, chairman; John H. Cook, Carleton E. Davis, 
D. Flinn, George G. Honness, Thaddeus Merriman, Walter 
Spear, and Frank E. Winsor. 


ns of Buffalo Section re Lake Levels and Niagara Falls 


the Buffalo Section, two resolutions were read, as follows: 


(1) “LAKE LEVELS 


WHEREAS, For forty years the federal government, and various 
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municipal governments adjacent to the Great Lakes, have reported 
upon the necessity for, and the practicability of, construction to 
regulate the height of water in Lakes Michigan, Huron, and Erie 
or for the construction necessary to compensate for the lowering 
of said lakes due to the diversion at Chicago and from other causes 
and 

“WHEREAS, The reports of various boards and commissions have 
stated that regulation and/or compensation is practical, 

“Therefore it is the recommendation of the Buffalo Section of 
the American Society of Civil Engineers that the federal govern- 
ment proceed at once with the construction of regulating and/or 
compensating works to maintain the levels in Lakes Michigan, 
Huron, and Erie. It is further recommended that copies of this 
recommendation be forwarded to the parent Society, the Sections 
of the Society along the said lakes and the United States senators 
and representatives of the said states.”’ 


(2) ‘“NIAGARA FALLS 
‘Preservation of: 


“WHEREAS, The Buffalo Section of the American Society of 
Civil Engineers having recommended the immediate construction 
of works for regulating and/or compensating for the lowering of 
the water levels of Lakes Michigan, Huron, and Erie, and 

‘““‘WHEREAS, the preservation of the falls of the Niagara River is 
intimately connected to such regulation and/or compensation, and 

‘“‘WHEREAS, the works necessary for the preservation of the falls 
of the Niagara River can be so constructed as to preserve the falls 
and at the same time permit the use of more water for power to 
both the United States and Canada; therefore 
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the near Corner, Clockwise: Herman Stabler, Director, District 5; Frederick H. McDonald, Director, District 10; C. Arthur 
clor, District 3; John P, Hogan, Vice-President, y one /; Harrison P. Eddy, Past-President; Henry D. Dewell, Vice President, 


H. S. Morse, Director, District 9; Theodore A. Leisen, Director, District 16; D. H. Sawyer, Vice-President, Zone II; Henry J. 
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Mr. Seabury; George T. Seabury, Secretary; Arthur S. Tuttle, President, 1935; T. J. Wilkerson, Director, District 6; Charles 
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and Alonzo J. Hammond, Past-President. 
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“Resolved that the Buffalo Section of the American Society of 
Civil Engineers recommends that works for the preservation of the 
falls of the Niagara River be at once undertaken; and be it further 

‘Resolved that copies of this resolution be forwarded to the parent 
Society, to Sections of the Society along the Great Lakes and to 
members of the United States Senate and Congress (House of 
Representatives) from states bordering upon the Great Lakes.” 

These resolutions were referred to a committee consisting of 
Harrison P. Eddy, Edward P. Lupfer, C. Arthur Poole, L. L. 
Hidinger, and James L. Ferebee, for an early report to the Board. 


Conference on Soil Mechanics and Foundation Engineering 
Authority was given the President to appoint Society delegates 

to the International Conference on Soil Mechanics and Foundation 

Engineering at Harvard University, June 22-26, 1936. 


Society Local Sections 

Amendment to the By-Laws of the San Diego Section was ap- 
proved. Proposed revision in the constitution of the New Mexico 
Section was approved. The constitution of the new Kentucky 
Section of the Society, which held its organization meeting on 
December 17, 1935, was approved. 


Federal System of Classifying Engineering Positions 

A resolution was received from the District of Columbia Section 
urging adoption of the Federal system of classifying engineering 
positions for use in Society work and studies. The matter was 
referred to a special Board committee, composed of Herman Stabler, 
chairman, C. B. Burdick, and B. A. Etcheverry, for later repoit. 


Waterway Clearances and Valuation 


Two matters were presented from the Engineering-Economics 
and Finance Division with Board action as follows: (1) Recom- 
mendations relative to waterway clearances were adopted, as given 
elsewhere in full in this issue; (2) a member of the Board, Vice- 
President Riggs was added to the Division’s Committee on 


Valuation. 


Routine Reports 

Regular reports were received from United Engineering Trustees, 
Engineering Foundation, American Engineering Council, and 
Construction League of the United States. 


Reports of Board Committees 

Action on reports of committees of the Board was taken as 
follows: Publications—report received and approved; Professional 
Conduct—three cases considered in detail and recommendations 
of the committee adopted; Districts and Zones—extensive recom- 
mendations of the committee were studied and referred to a com- 
mittee of the new Board consisting of the President, two Past- 
Presidents, and four Vice-Presidents for report at a later meeting. 
Several committees whose work was of a temporary character or 
whose work was considered finished were discharged. 
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Texas, Georgia, Nebraska, St. Louis, Maryland, Northeastern. 
District of Columbia, and Kentucky Local Sections. 


Budget Approved 

The Society budget as submitted by the Executive Committee 
was presented and discussed in detail. As revised it was approved 
for recommendation to the incoming Board. 


Certificates to Retiring Members 

A certificate of service on the Board of Direction was presented 
to each retiring member with appropriate remarks, as noted sepa- 
rately elsewhere in this issue. 


Routine Matters 
As is usual, a number of administrative and routine matters 
were presented and acted upon. 





Meeting of the Incoming Board of 
Direction—Secretary’s Abstract 


Tue Boarp or DirecTion met at the Headquarters of the 
Society on January 16, 1936, with President Daniel W. Mead in 
the chair; and present George T. Seabury, Secretary; Past- 
Presidents Eddy and Tuttle; Vice-Presidents Riggs, Sawyer, 
Lupfer, and Dennis; Directors Arneson, Barbour, Burdick, 
Crawford, Ferebee, Finch, Hidinger, Hill, Leisen, McDonald, 
Morse, Myers, Poole, Proctor, Stabler, Trout, and Wilkerson; 
and Treasurer Hovey. 


Greeting to New President 
Congratulations to Dr. Mead on his election as President were 
received from the Engineering Society of Wisconsin. 


Engineers as State Directors of PWA 

Resolution was received from the Northwestern Section of the 
Society, requesting that the Board act to secure the continuance 
of engineers formerly State Engineers, PWA, in the new positions 
of State Directors, PWA. The question was referred to American 
Engineering Council with request that it use its influence and 
efforts towards that accomplishment. 


Budget Adopted 
The budget for the year 1936 as recommended by the outgoing 
Board was received, revised, and adopted. 


Administrative Procedure 
Various matters of Board routine and Society internal procedure 
were explained for the benefit of new members. 


Committees Appointed 

Upon recommendation of the President, the following committee 
personnel was approved: 

Executive ComMITTEsE: Daniel W. Mead, 





Student Chapters Recognised 

Approval was given to the recommenda- 
tion of the Committee on Student Chapters 
that “letters of commendation” be sent to 
selected Student Chapters, also a recogni- 
tion for “conspicuous progress,”’ as indicated 
elsewhere in this issue. 


On recommendation of the committee, tee Meets... 


formation of a Student Chapter at the 
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coming Boards... . 


Society's Executive Commit- 


Spring Meeting to Be in Hot 


Chairman; Arthur S. Tuttle, Vice-Chair- 
man; Harrison P. Eddy, Henry E. Riggs, 
and Donald H. Sawyer. 

COMMITTEE ON HONORARY MEMBERSHIP: 
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\MMITTEE ON MEMBERSHIP QUALIFICATIONS: Frederick H. 

Donald, Chairman; E. P. Arneson, Ivan C. Crawford, Harry 

Dennis, and C. Arthur Poole. 

\MMITTBE ON REGIONAL MEETINGS: 

nnual Meeting: Edward P. Lupfer, Chairman; O. H. Am- 
mann, James K. Finch, Carlton S. Proctor, and C. E. Trout. 

Southern Meeting: Donald H. Sawyer, Chairman; E. P. 
Arneson, L. L. Hidinger, Frederick H. McDonald, and Herman 
Stabler. 

\nnual Convention: Harry W. Dennis, Chairman; Ivan C. 
Crawford, B. A. Etcheverry, R. A. Hill, and T. A. Leisen. 

Northern Meeting: Henry E. Riggs, Chairman; F. A. Bar- 
bour, Charles B. Burdick, James L. Ferebee, H. S. Morse, C. E. 
Mvers, C. Arthur Poole, and T. J. Wilkerson. 

COMMITTEE ON RESEARCH: Thorndike Saville, Chairman, term 
ending January 1937; Fred C. Scobey, term ending January 1938; 
Albert F. Reichmann, term ending January 1939; W. J. Mead, 
term ending January 1940; and Charles B. Burdick, Contact 
Member. 

CoMMITTBE ON Local Sections: V. H. Cochrane, Chairman, 
term ending January 1937; Andrew P. Rollins, term ending 
January 1938; E. B. Black, term ending January 1939; A. T. 
Dusenbury, term ending January 1940; and James L. Ferebee, 
Contact Member. 

CoMMITTEE ON JuntorRS: Charles M. Davis, Chairman, term 
ending January 1937; F. W. Green, term ending January 1938; 
Howard R. Green, term ending January 1939; N. T. Veatch, Jr., 
term ending January 1940; and T. A. Leisen, Contact Member. 

CoMMITTER ON StupeENT CwHaptrers: R. L. McCormick, 
Chairman, term ending January 1937; H. W. Hanly, term ending 
January 1938; Glen E. Edgerton, term ending January 1939; 
R. B. Wiley, term ending January 1940; and T. J. Wilkerson, 
Contact Member. 

COMMITTEE ON ENGINEERING EpucaTIon: R. H. Ford, Chair- 
man, term ending January 1937; Robert L. Sackett, term ending 
January 1938; Joseph W. Barker, term ending January 1939; 
Leslie F. Van Hagan, term ending January 1940; and Ivan C. 
Crawford, Contact Member. 

COMMITTEE ON REGISTRATION OF ENGINEERS: James L. 
Ferebee, Chairman, term ending January 1938; Charles H. Paul, 
term ending January 1937; Joseph Jacobs, term ending January 
1939; and C. E. Myers, Contact Member. 

COMMITTEE ON Fegrs: Enoch R. Needles, Chairman, term 
ending January 1938; D. B. Steinman, term ending January 1937; 
J. Vipond Davies, term ending January 1939; Frank A. Marston, 
term ending January 1940; and Carlton S. Proctor, Contact 
Member. 

CoMMITTEE ON SALARIES (UNCHANGED): E. P. Goodrich, 
Chairman; A. B. McDaniel, Vice-Chairman; E. O. Griffenhagen, 
W. F. Reeves, Arthur Richards, and O. H. Ammann, Contact 
Member 

CoMMITTEE ON Pus tic Epucation: Theodore R. Kendall, 
Chairman, term ending January 1939; William H. Adams, term 
ending January 1940; James K. Finch, Director; H. S. Morse, 
Director; and C. E. Myers, Director. 

CoMMITTEE ON TECHNICAL PROCEDURE: Daniel W. Mead, 
Chairman; Edward P. Lupfer, Board Member; C. E. Trout, 
Board Member; Harold M. Lewis, Chairman, City Planning 
Division; A. E. Horst, Chairman, Construction Division; Julius 
Adler, Chairman, Highway Division; Frederick W. Doolittle, 
Chairman, Power Division; Edwin F. Wendt, Chairman, Engi- 
neering-Economics and Finance Division; Alfred Tamm, Chair- 
man, Irrigation Division; H. Burdett Cleveland, Chairman, 
Sanitary Engineering Division; Jonathan Jones, Chairman, 
Structural Division; William Bowie, Chairman, Surveying and 
Mapping Division; W. G. Atwood, Chairman, Waterways Divi- 

Thorndike Saville, Chairman, Committee on Research; 
F. A. Barbour, Chairman, Committee on Publications; and 
George T. Seabury, Secretary. 


c MITTEE ON PROFESSIONAL Activities: Daniel W. Mead, 
Chairman; O. H. Ammann, Ivan C. Crawford, James L. Ferebee, 
james K. Finch, T. A. Leisen, H. S. Morse, C. E. Myers, Carlton 
». Proctor, T. J. Wilkerson, and George T. Seabury, Secretary. 
COMMITTEB ON ACCREDITED Scnoots: J. G. Bennett, Chair- 


man, term ending January 1937; Franklin Thomas, term ending 
ur 1938; John C. Riedel, term ending January 1939; W. C. 
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Huntington, term ending January 1940; and B. A. Etcheverry, 
Contact Member. 

COMMITTEE ON AIMS AND Activities: J. P. H. Perry, Chair- 
man, term ending January 1939; Frederick H. McDonald, term 
ending January 1937; R. C. Marshall, term ending January 1937; 
T. E. Stanton, Jr., term ending January 1937; Frank A. Barbour, 
term ending January 1938; Ernest O. Sweetser, term ending 
January 1938; S. F. Voorhees, term ending January 1938; George 
B. Gascoigne, term ending January 1939; and H. S. Morse, term 
ending January 1939. 


Federal Control Over Streams 


A resolution was adopted relating to the desirable limitation in 
Federal activities in control of streams, as noted in detail else- 
where in this issue. 


Adjournment 


The Board adjourned to meet in connection with the Hot 
Springs, Ark., Spring Meeting of the Society on April 20, 1936. 





Secretary's Abstract of Executive 
Committee Meeting 


On JANuARY 16, 1936, the Executive Committee met at Society 
Headquarters with President Daniel W. Mead in the chair. Pres- 
ent were George T. Seabury, secretary; Otis E. Hovey, treasurer; 
and Messrs. Eddy, Riggs, Sawyer, and Tuttle. 


Approval of Minutes 


The minutes of the meeting of the Executive Committee held on 
December 16, 1935, were approved. 


Vice-Chairman A ppointed 

Past-President Tuttle was appointed vice-chairman of the com- 
mittee for the year 1936 and was given official authority to sign 
vouchers during the year. 


Securities Owned by Society 


Formal action was taken authorizing the disposition of a number 
of securities. 


Appointments 


At the request of the President, suggestions were received for 
suitable appointees as Society and committee representatives. 


National Bureau of Engineering 
Registration Issues Bulletin 


Tue National Bureau of Engineering Registration has recently 
published a bulletin describing its purposes and methods of opera- 
tion. The Bureau, says the bulletin, was established ‘‘primarily 
for the convenience of engineers, especially those practicing in 
more than one state, to minimize the effort and expense of securing 
legal registration.”” It investigates and verifies the professional 
records of engineers and issues certificates of qualification that, 
whenever legally possible, are expected to be recognized “‘as prima 
facie evidence of qualification in lieu of examination.’’ Certain 
states specifically provide in their registration laws for the accept- 
ance of these certificates; the Bureau, however, assumes no re- 
sponsibility to its applicants to secure their legal registration in 
any state. The certificates might also be used, the bulletin sug- 
gests, “‘in connection with the award of professional degrees by 
engineering schools, for presentation to clients when soliciting con- 
tracts for professional services, and for presentation to employers 
when applying for positions.” 

The Bureau operates as a function of the National Council of 
Engineering Examiners, with an advisory board of representatives 
from seven national engineering societies, among which is the 
American Society of Civil Engineers. Its certificates are issued 
only to applicants who fully comply with its requirements and regu- 
lations. Application for the certificate must be made on forms pre- 
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scribed by the Bureau, and in states having registration laws the 
papers must be filed with the secretary of the state board of regis- 
tration or examiners. Applicants living in states having no such 
laws should send their papers direct to the National Bureau of 
Engineering Registration, P. O. Drawer 1404, Columbia, S.C. 





Board Members Receive Certificates 


AN INNOVATION was introduced at the conclusion of the year’s 
meeting of the retiring Board of Direction. Each outgoing member 
received an engraved certificate bearing’ witness to his service, similar 
in appearance to Past-President Tuttle's certificate reproduced here. 
Each year the departing Board members carry with them happy 
memories of a term of service to the Society and of the warm friend- 
ships that have developed in the course of this work. The bestow- 
ing of a certificate gives especial point to these recollections by 
affording a perpetual reminder 
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SocreTy CERTIFICATE AWARDED PAST-PRESIDENT TUTTLE 


Che personal value of such certificates to members of the Board 
is considered very real and the custom begun this year bids fair 
to become a welcome ceremony with each successive annual Board 
meeting. As the outgoing members made their final remarks, 
each received his certificate from President Tuttle. In turn, 
President Tuttle was presented with a similar document by the 
incoming President, D. W. Mead 





Freeman Scholarship Again Open 


F Once AGAIN it becomes the privilege of the Society to receive 
applications for the coveted Freéman Traveling Scholarship in 
hydraulics. This award, made possible through the generosity of 
the late John R. Freeman, Past-President and Honorary Member 
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of the Society, provides for a year’s study in the hydraulic labora- 
tories of Europe. The successful candidate in this year’s compe. 
tition will be the tenth recipient chosen by the Society since the 
establishment of the fund. 

Applicants for the scholarship must be American citizens between 
24 and 35 years of age. They must have been graduaied from a 
recognized engineering school and should have the professional 
status of a junior teacher. Membership in the Society is con. 
sidered advantageous. The qualifications are described more 
fully, and the method of making applications is explained in detail] 
in a mimeographed announcement available on request at Society 
Headquarters. 

Applications will be received up to June 1, 1936, and the selec. 
tion will be made promptly thereafter. It may be possible for the 
successful candidate to take up his studies as early as the first of 
July. There is considerable work involved in preparing the ap- 
plication, and those interested and eligible should take advantage 
of this early announcement to begin it at once. 





Waterway Clearances Receive 
Board Attention 


ACTING upon recommendations from the Engineering-Eco- 
nomics and Finance Division, the Board of Direction at its January 
13, 1936, meeting adopted the following resolutions: 

“That the United States War Department be requested to pub- 
lish for the information of engineers in general a complete list of 
all present bridges over navigable waters, with complete informa- 
tion concerning horizontal and vertical clearances.” 

“That, to govern the requirements of clearances for structures 
over navigable waters the Board of Direction of the American 
Society of Civil Engineers endorses the following broad principles: 
‘Proper clearances for navigable waters are those that will not inter- 
fere with the operation of either land or water transportation, cause 
unwise expenditure to be made for physical readjustments, or 
place burdensome restrictions on future expansion. There must 
be an economic balance in the interest of both land and water 
transportation.’ ”’ 

These recommendations emanated from the Committee of the 
Engineering-Economics and Finance Division on Standardization 
of Waterway Clearances, through a subcommittee consisting of 
Walter M. Smith, chairman, and Alonzo J. Hammond, Albert F. 
Reichmann, and Robert H. Ford, Members of the Society. The 
subcommittee observed that very few published data were available 
to give information as to waterway clearances of existing bridges 
or as to the rules governing various conditions. 





Seattle Section Upholds Licensing 
Restrictions 


A RESOLUTION unanimously adopted at the January 20, 1936, 
meeting of the Seattle Section of the Society requests the Wash- 
ington State Committee of Engineering Examiners to adopt the 
following definition for the term “‘practice of professional engineer- 
ing,”’ appearing in the 1935 engineers registration act of that state: 

‘The responsible charge of engineering work requiring technical 
knowledge and skill acquired through education and/or experience 
over a period of at least seven (7) years, as required in the first 25 
lines of Section 5, paragraph (d) of the act (as printed and issued 
by the Department of Licenses in 1935).” 

The purpose of this resolution is to clarify that clause o! the 
registration act which makes eligible for registration without &x- 
amination citizens engaged in the practice of professional engincet- 
ing for one year immediately prior to the taking effect of the act, 
but does not define specifically the term “‘practice of professional 
engineering.”’ In the absence of a definition similar to that pro 
posed, it is feared that the door may be opened to the registration 
of some who could not otherwise meet the requirements of the act's 
general provisions. 
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BETWEEN SESSIONS AT THE SPRING MEBTING, Mempers May TAKE THEIR EASE ON A SUNNY VERANDA OR LIMBER UP ON THIS 


Tricky Hor SprRINGS COURSE 


Spring Meeting to Be Held in Hot Springs, Ark. 


\ PROGRAM particularly appropriate to the locality is being pre- 
pared for the Spring Meeting of the Society, scheduled to convene 

Hot Springs, Ark., on Wednesday, April 22, 1936. 
rhe principal feature of the opening session will be an address on 
ngineering problems of the Lower Mississippi Basin. It will be 
llowed in the afternoon by a comprehensive symposium on the 
najor factors in the development of the Mid-South. Particular 
ideration will be given to the problems confronting the indus- 
ind railroads of that region, and to a review of the possibilities 
ts undeveloped resources. One paper will be devoted to a dis- 
sion of the engineering and economic aspects of the production 

| ga and oil 

x Thursday, April 23, Technical Sessions have been arranged 
y the Waterways, Construction, and Sanitary Engineering Divi- 


For Friday, an excursion has been planned to the historic Green 
ville Bends of the Mississippi River, where recently completed 
cut-offs have taken 30 miles out of a former 40-mile length of 
channel. The scheduled events of the meeting will be concluded 
on Saturday with an inspection trip to a bauxite mine near Hot 
Springs 

The fame of Hot Springs as a resort city makes it almost super 
fluous to call attention to the varied possibilities for entertainment 
for both members and their ladies. There are many short sight- 
seeing trips of interest, as well as possibilities for golf and other 
sports. In addition, a dinner dance has been arranged for the 
first evening, and other social events especially for the ladies are 
on the calendar. 

A detailed program of the meeting will be published in the April 
issue of CrviL ENGINEERING 





l'ederal Control Over Streams 
Discussed at Board Meeting 


limit 
discussed by 


ADVISABILITY of having the federal government 
control over the streams of this country was 
society's Board of Direction at its January 16, 1936, meeting 

uutgrowth of the exchange of views in the Board was the 
of a resolution in the following terms: 
Resolved, It is the judgment of the Board of Direction of the 
rican Society of Civil Engineers: 

‘hat for the present no further extension of federal control 
ver streams is desirable; that the federal government should re- 
rict Its activities in this field to the functions of fact-finding and 

ion and stimulation of state and interstate programs, and 
ition, administration and financing of projects should be 

state and interstate action, and 
it this expression of policy be communicated to the 
Committee on National Water Policy, and that that com- 
iuthorized to let this expression of policy be known if and 
lation is introduced in the Congress of the United States 
control of pollution of water under the federal govern 
American Engineering Council be advised of the 
sion of policy and be asked to assist in making it known 

ear practicable or helpful.”’ 


Los Angeles J unior Forum Now in 
Its Fifth Year 


SINCE its organization in 1930, the Junior Forum of the Los 
Angeles Section has provided a splendid opportunity for Juniors to 
enter into professional activities. The forum is held immediately 
preceding the regular monthly dinner of the Section, and is con- 
ducted by the Juniors themselves. An executive secretary, origi- 
nally elected for six months, handles all business and arranges 
the programs. This officer now serves a full year. Horace P 
Hinckley, former executive secretary, has furnished the following 
account which is thus made available to other Local Sections 
where such junior activity may not yet be under way 

Talks generally deal with some phase of engineering work on 
which the speaker is employed or in which he is particularly inter 
Hydraulic and construction problems have formed the 
However, topics have 


ested 
subject matter of most of the addresses 
varied from the mechanics of traffic signals to engineering references 
in the Bible. Occasionally slides or motion pictures of a semi- 
technical nature have been included. As all expenses are taken 
care of by the Los Angeles Section, no dues are necessary 

In addition to Juniors, visitors from Student Chapters and 
Corporate Members of the Section sometimes attend the meetings 
While the attendance has been small in the past, the men that do 


come have enjoyed and profited by the programs. Furthermore, 
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he forum has done much to make the Juniors realize that they are 
in integral part of the Section and of the Society and that here is 
an activity which they can at once conduct and participatein. It 
oped that more eligible Juniors will profit by participation in 


meetings in the future 





Presidents Attend 


Engineering 
Society Meeting 


Montclair 


of engineering societies attended the January 3 


1936, meeting of the Montclair Society of Engineers, Montclair, 
N.J., and cont: ted, as spokesmen for their respective organiza- 
views on the changing conditions of society rhe growing 
portance of the engineer in public affairs and the necessity for 
calm, systematic thinking in politics and government were dis- 
ul din a sympo on ‘““‘Ways That the Engineering Societies 





Beginning with an outline of the national progress of engineering 
education, the symposit howed that engineers can lend valuable 
ud he management of public affairs, whether municipal, county, 

" or federal, and that where they have already taken such a 
pa hey have ved their worth in the reduction of extravagance 
n public f i The engineer trained to achieve his predeter- 
mined goal through the most efficient means and in the most 

ul rl quality public managment could well afford 
t mulate Each local engineering society constitutes a nucleus 
for actior Tr) gineer should take an interest in his town’s 
affairs not only as a professional man but also as a taxpayer On 
no other occasion, it is believed, have so many engineering presi- 
dents congregated to join in advocating these principles 





OF ENGINEERING PRESIDENTS 

Rock, President of 
Arthur S. 
of Civil 


\ NoTABLE GATHERING 
: ated, Left to Right, Are Admiral Ge Tee H 


the Society of Naval Architects and Marine Engineers; 


Puttle, Retiring President of the American Society 
Engineers; and Edward B. Meyer, President of the American 
Institute of Electrical Engineers. Standing, Left to Right, Are 


Lovejoy, Incoming President of the American Institute of 

Mining and Metallurgical Engineers; Frederick D. Herbert, Presi- 

dent of the Montclair Society of Engineers; and William L. Batt, 
@ President of American Society of Mechanical Engineers 


J. M 
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American Engineering Council 


The Washington Embassy for Engineers, the National Represeniz 
tive of a Large Number of National, State, and Local Engineering 
Societies Located in 40 States 





MODIFICATION IN PROGRAMS OF EMERGENCY AGENCIES 


NATURAL FORCES of recovery are beginning to be felt, and the 
trend is to take engineering work out of a “‘relief’’ concept and place 
it on the more normal business basis. 

The Chief Engineer of the Works Progress Administration, for 
example, has been charged with the responsibility of reviewing al] 
applications covering major construction and eliminating those 


unsuited to the work of the Works Progress Administration. These 
include the following six “‘sieves’’: 
1. Any construction project having a total estimate cost of 


$500,000 or more; 

2. All buiiding construction or reconstruction projects involy 
ing any single unit having a total estimated cost of $100,000 or 
more; 

3. Water conservation, flood control, erosion prevention, park 
and other similar projects which contemplate the construction of 
one or more units, such as dams, swimming pools, or buildings 
which are estimated to cost $100,000 or more; 

4. Projects for water supply systems, sewerage systems, or 
sewage disposal installations involving any plant or other single 
unit of construction costing $100,000 or more; 

5. Projects for road construction estimated to cost $20,000 or 
more per mile or which involve any bridge, viaduct, or culvert es- 
timated at $100,000 or more. Projects for landscaping, drainage 
or other work along existing roads estimated to cost $10,000 or more 
per mile; and 

6. Projects for airports estimated to cost $200,000 or more, or 
which involve structures costing $100,000 or more. 

The WPA Engineering Division is also instructed to determin 

1. That its projects are satisfactorily designed from an engineer- 
ing standpoint, or that arrangements for satisfactory design have 
been made which will enable the project to be undertaken promptly; 

2. That the project is suitable for prosecution by force account 

3. That the man-year cost is not excessive, considering the k 
cality and the relief labor load to be taken care of in the state con- 
cerned; 

4. That the unit costs used in the estimates are reasonable 
and 

5. That the project can be carried on at a rate which makes 
completion possible within the estimated time. 


ENGINEERING EXECUTIVES IN GOVERNMENT ADMINISTRATIV! 
DEPARTMENTS 


Letters to the President of the United States and to the Secr 
tary of the Interior have been written by President Potter of Amen 
can Engineering Council, urging the appointment of an engineer 
executive of high standing, as commissioner of the Bureau of Re 
lamation, a vacancy in the government service created by the 
den death of Dr. Elwood Mead. Assurances have been given that 
this post will be filled by a person of high capacity. 

It should be made clear that Council has presented this cas« 
on the basis of recommendation of any specific individual! 
the consistent principle that administrative positions in the g 
ment should not be filled by political appointees. It should 
be stated that this action of Council is not only in line wit! 
policy of Council, but upholds the principle of the merit sy 
public service 

In this connection, one of the most constructive thoug 
pressed regarding efficient government administration on 
sion of the 53rd Anniversary of the Civil Service, came fro! 
B. Mitchell, president of the Civil Service Commission 
United States. In substance, he said that the determin 
policy —‘‘What the Government Shall Do’’—is a separat« 
and should be placed in the hands of those officers wh 
change after an election. On the other hand, he stated, « 
administration demands continuity of service carried on 
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ned employees who know what steps to take to put those 
ies into action. 


Activities oF CouNCcIL 


1e work of Council is carried out, first, through the agency of a 

| staff at the Washington headquarters, and second, by a group 
ymmittees appointed annually by the president. Long-stand- 
policies of Council call for no new expression by committees, but 
considered opinion of the members of Council is developed 
ugh the year by its several committees and provides the basis 
taff action. 

\merican Engineering Council committees have been divided 
, four groups. The first is that of the “committees on public 
irs.” In this group subcommittees have been set up in aero- 

.uties, public works administration, relation of engineers in pri- 

practice to government, conservation and utilization of na- 
nal resources, patents, surveys and maps, regional activities, and 
rural electrification. 
\ second group of committees under a general chairman is en- 
ed “committees on engineering and economic surveys.”’ Under 
head subcommittees on the balancing of economic forces and 
pecial studies have been projected. 
lhe third group of committees combines the activities of earlier 
ijor committees and subcommittees and has been called ‘“‘com- 
ttees on programs for united action of member organizations.” 

Under this third group of committees, subcommittees on publicity 

for the profession, economic status, merit system in the public serv- 

ice, and survey of the engineering profession have been approved. 

It will be observed that three new committees have been estab- 

lished. The object of these committees, the first three mentioned 

in this paragraph, is to seek to coordinate for a common sense of 
direction activities now being handled in some cases by special 
ommittees of member organizations. The committees of Council 
are not to supplant the effective work of such committees, but 
rather to provide a common meeting ground for all those interested 
with the object of securing a larger accomplishment through collec- 
tive action, wherever this is practicable. These committees grow 
out of the expressed wish of one or more members of Council to ex- 
plore these fields for common action for the common good of the 
profession. 

rhe fourth group of committees constitutes the “American En- 
gineering Council operating committees,” and includes the Execu- 
tive Committee, the Finance Committee, the Membership and 

Representation Committee, the Committee on Constitution and 

By-Laws, and that on Publicity for American Engineering Coun- 
ll 
From time to time, the activities of these various committees 

will be reported in this news letter. In addition, it is proposed 

that the work of the public affairs committees and of the state and 
local public affairs committees, will be coordinated and expe- 
lited by a special news letter made up in part of the present ‘“En- 
gineering Embassy Service” and restricted, as now, to a limited list 
of officers and committee members of member organizations. 

rhe general news letter, as now, will receive a wider distribution, 
especially through the cooperation of the editors of the publications 
| our member societies and of the general technical press 


Vashington, D.C. 


ruary 1936 





Contractors’ Association Recommends 


Technical Directors for PWA 


\MONG other proceedings at the Seventeenth Annual Convention 
\ssociated General Contractors, held in Miami, Fla., Janu- 
to 15, 1936, a resolution was adopted recommending to 

Harold L. Ickes, Public Works Administrator, that in any reor- 
ganization of PWA field offices and in the selection of field ad- 
r itors, experienced and qualified persons of engineering and 
ar tural training be utilized. The text of the resolution, which 
vas forwarded to Colonel Hackett, Deputy Administrator, and to 
society headquarters as well as to Secretary Ickes, is as follows: 
REAS, the planning and administration of Emergency 
Work under the jurisdiction of PWA has been handled 
isly by state directors of engineering and architectural 
tra and 
EAS, information now at hand indicates that in the reor- 
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ganization of field offices under PWA, and in the selection of ad- 
ministrative directors those possessing such engineering and archi- 
tectural training might not be assigned to these important positions; 

“Therefore, be it resolved by the Associated General Contractors 
of America in Convention assembled, January 13-15, 1936, at 
Miami, Florida, to recommend to the Administrator of Public 
Works that these positions be filled by experienced and qualified 
persons of engineering and architectural training.”’ 








Engineers’ Council Issues Third Annual Report 


ANNOUNCEMENT is made that the Third Annual Report of the 
Engineers’ Council for Professional Development is just off the 
press. The Society is a member body of this organization. The 
report is an attractively arranged 36-page pamphlet containing 
the reports of the committees on student selection and guidance, 
engineering schools, professional training, and professional recog- 
nition. University extension facilities are listed, and a reading list 
for young civil engineers is suggested. The report also includes a 
digest of engineer registration laws prepared as an appendix to the 
1935 report of the committee on professional recognition. 

Copies of the report may be obtained at a cost of 25 cents each 
from the Engineers’ Council for Professional Development, 29 
West 39th Street, New York, N.Y. 





In and About the Society 


At the January Board meeting a number of visits were reported 
by Board members and Society officers, all since the previous Board 
meeting in October. Various officials, mostly members of the 
Board and totaling 15 persons, participated in 33 visits to Local 
Sections, 36 to Student Chapters and 10 to other meetings. By 
far the largest number of these were made by Field Secretary Jessup 
continuously between October 21 and December 19. 

The major objective of these visits is to afford the members of 
the Section or the Chapter a more intimate understanding of what 
the Society is doing for its members and for the profession. 
Incidentally a more personal relationship between the Society's 
members and its officers is developed to the benefit of all 


me ° 


The Collingwood Prize for Juniors and the Alfred Noble Prize 
have long been considered an incentive to stimulate technical activi- 
ties by younger members. But they have not wholly accomplished 
their purpose, as witnessed by the fact that the former has been 
granted only 10 times in the past 15 years, and the latter has not 
been awarded in either 1934 or 1935 because no paper has been 
deemed worthy. 

As possibly indicating an improvement in this trend, it may be 
noted that both technical papers featured in the current February 
PROCEEDINGS are by Juniors—on ‘‘Behavior of Stationary Wire 
Ropes in Tension and Bending,’’ by Douglas M. Stewart, and on 
“Varied Flow in Open Channels of Adverse Slope,’’ by Arthur E. 
Matzke. 





Engineering Foundation Elects 
Officers 


ENGINEERING FOUNDATION, the joint organization of the 
Founder Societies for research and related activities, has announced 
its officers for 1936. H. P. Charlesworth continues as chairman; 
D. Robert Yarnall was elected vice-chairman; and Alfred D. 
Flinn, M. Am. Soc. C.E., retains his post as director and secretary. 

The board of the Foundation is elected by United Engineering 
Trustees Inc., and consists of five of the trustees, two representa- 
tives of each of the Founder Societies (nominated by their respec- 
tive governing bodies), and three members at large. Trustees 
selected for the board include Otis E. Hovey, M. Am. Soc. C.E., 
and A. L. J. Queneau, George L. Knight, H. P. Charlesworth, and 
D. Robert Yarnall. The new members representing the American 
Society of Civil Engineers are George E. Beggs and Langdon Pearse. 
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Student Chapters an Important Phase 
of Society's Activity 


\ GLANCE at the membership records of the Society suggests 
that the Student Chapters are contributing in large measure to the 
development of a professional attitude among young engineers 
From the best estimate available, it appears that some 90 per cent 
of the Juniors admitted to the 1935 were former mem- 
vers of such groups. Considering all classes of membership, well 


over half the applicants have had their first contact with the So- 


society in 


In view of these facts 
a brief review of the 
status of the Student 
Chapters, taken from 


through the student organizations 


[St ] 
ry the report of the 
Committee on Stu- 
dent Chapters, should 
f be of interest to 
A every member. Some 
Lt data on the support 
the student 
various 
has 


wty 


given 
ele groups by 
Local Sections 
also been included 
A total member- 
| ship of 4,308 was en- 
eorrryy rT _ rolled in the 111 
Student Chapters 


seeee active during the ac- 
aa Th ademic year 1934 
rrvtTity TTT} 1935 The average 
} | number of meetings 
| 


per Chapter was II, 


| 
{| Ty and the average at- 


tendance at these 
meetings was 38 














CONTRIBUTIONS OF 28 LOCAL SECTIONS TO 


STUDENT PRIZES AND ACTIVITIES IN 1934 Perhaps the most 

, outstandin feature 

Later Figures Are Not Available In the S ; 

. : , of the programs was 
1934 Reports, No Other Local Sections : 

the extent to which 


Indicated Contributions of This Nature 


students themselves 
took part. Of all the 
papers and lectures presented, 615 (45 per cent) were by students 
In addition of course, student officers presided at most of the ses- 
sions and carried on the major part of the administrative work of 
the Chapters 

Outstanding work on the part of 13 Chapters was recognized by 
letters of commendation from President Tuttle on January 14, 
1936 rhe Chapter at the Oklahoma Agricultural and Mechanical 
College was singled out as having made conspicuous progress in the 
conduct of its affairs during 1934-1935; 12 others were compli- 
mented on general efficiency and merit The Chapters thus hon- 
Table I 


ored are listed in 


Wuat Loca Sections ARE DoING FoR STUDENT CHAPTERS 


Credit for part of the progress made by Student Chapters is due 

Sections that have contributed money for prizes 
activities The accompanying diagram, based on re- 
1934, needs little explanation 


to the Local 
ind student 


ports of Section expenditures for 
PaB.e | 


NUMBER OF 
M &eTINGS 


Oklahoma Agricultural and Mechanica! College 16 
arnewiec Inst. of Technology 4h) 
Ili 1 Uni f ”) 
lowa State ( 2 
Brooklyn Polytechnic Inst 7 
echigh Uni 7 
New Hampsl { f 26 
Kentucky, Uni | 0 
Dulane Univ 17 
Virginia Military Inst 20 
Kansas State Cx« 13 
Montana State Co is 


tanford Univ 22 
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Later figures, if available, would show a greater number of & 
tions contributing, and, in some cases, larger contributions. 

The purposes for which these allotments are spent are of course 
determined by the individual Local Sections. Some of the prizes 
are for student papers, but most of them, consisting of one year’s 
Junior dues in the Seciety, are awarded for high scholastic standing 
or on a combined basis of scholarship and participation in student 
affairs. The New Mexico Section, for example, uses a formula de- 
vised by H. C. Neuffer, M. Am. Soc. C.E., to determine the recipi- 
ent of its prize. Student members near the end of their senior 
year are rated by the engineering faculty as to scholarship, ac- 
tivities, and aptitude. A grade of ‘‘A”’ in all courses taken during 
the junior and senior years is worth 60 points, and lower grades 
are given proportionate values. To the score determined from 
grades, activities can add a maximum of 30 points. For example, 
3 to 8 points are given for service as engineering reporter on the 
student paper; the exact number depends upon the interest taken 
and the amount of work done. Finally, the student who stands 
highest in aptitude, in the opinion of the faculty, is given 10 points, 
and the other students receive proportionate ratings. The prize 
is awarded the student with the highest total score. 

In addition to membership prizes, the Louisiana Section in 1934 
gave a $40 scholarship at Louisiana State University, and the 
following year set up a similar award at Tulane. The St. Louis 
Section, on the other hand, spends most of its student allotment 
on establishing a close contact between the Section and the three 
Student Chapters in the vicinity. Annually the seniors of the 
Chapters are entertained at a Section banquet, and annually the 
Section holds one meeting at each of the three schools—one of them 
more than 120 miles from St. Louis. Several other Sections make 
it possible for students to attend their regular dinner and luncheon 
meetings by charging them half price and paying the remainder 
from the Section funds. 

There are doubtless many other arrangements made by Local 
Sections for aiding the Student Chapters in their vicinity. The 
editors of Crvi. ENGINEERING will be glad to have their attention 
called to such projects. 





Society Represented at A.A.A.S. Convention 


ENGINEERS at the 97th Convention of the American Association 
for the Advancement of Science, held in St. Louis, Mo., December 
30, 1935, to January 4, 1936, devoted one session to the question 
“Shall the engineering profession formulate a philosophy of social 
Gen. Robert I. Rees discussed the necessity for such a 
philosophy, and Dr, C. F. Hirshfeld stressed the importance of 
developing it along thoroughly practicable lines. Karl T. Compton 
president of the Association, reviewed the work of the Engineer's 
Council for Professional Development. The meeting was presided 
over by E. O. Sweetser, M. Am. Soc. C.E 

F. W. Green, M. Am. Soc. C.E., who represented the Society at 
the convention, has submitted an interesting report that includes 
some 40 pages of clippings from the St. Louis papers. Mr. Green 
comments on the important service performed by the Association s 
publicity organization in providing the press with usable and rt 
liable information. The complete report is available for consulta 
tion at Society Headquarters. 


welfare?” 


———_— 


CHAPTERS RECEIVING LETTERS OF COMMENDATION FOR OUTSTANDING PERFORMANCE 


PaPers oR LECTURES M eMBERSHIP 


AVERAGI 
ATTENDANCE 


Am. Soc. C.E 


By By By Illustrated Total rhose 
Students Faculty Others Lectures Actual Eligible 
28 4 3 2 3 50 76 
70 19 1 19 1 65 um 
03 I 16 198 72.9 
70 2 ; I 60 ».4 
l l 6 208 
l I 6 35 Y 
Zs 4 2 7 25 
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Preview of Proceedings 


By Harotp T. Larsen, Editor 





ymposium, three notable progress reports of Soctety committees, 
closing discussions, and an unusual accumulation of new 
ns combine to make the March number of ‘‘Proceedings’’ the 
since May 1935 


SrRFACE AND SUB-SURFACE INVESTIGATIONS, QUABBIN DAMS AND 


Aovepuct: A SYMPOSIUM 


a foreword to this symposium, Frank E. Winsor, M. Am. Soc. 

presents the broad problem of supplying water for the city of 

Mass., as a background for the two major papers in the 
posium 


PERMEABILITY DETERMINATIONS, QUABBIN DAMS 


the past decade the art of designing and constructing earth 
on permeable foundations has progressed by leaps and 
nds under the impetus of an active corps of scientific investiga- 
in this field. A significant phase of this type of investigation 
hat much of it is conducted on a large scale by studying the 
totype itself 
na paper for the March PROCEEDINGS entitled ‘“‘Permeability of 
Foundations for Earth Dams,”’ Stanley M. Dore, Assoc. M. Am. 
Soc. C.E., has offered to the Society the results of his observations 
i those of his colleagues on the construction of two dams for 
Juabbin Reservoir in Massachusetts, which is an important inte- 
gral part of the water system for the city of Boston and 19 neigh 
ring cities and towns. Both of these structures are designed as 
dams placed by hydraulic methods, the dam over the Swift 
er being about 2,640 ft long and 160 ft high above the original 
ground surface and the other dam, or “‘dike,’’ over Beaver Brook 
ng 2,140 ft long and 135 ft high above the original ground sur- 
fact rhe first dam contains 4,000,000 cu yd of embankment, and 
he dike contains, 2,500,000 cu yd. The paper consists of two parts 
Part one deals with determinations of permeabilities of the founda- 
ns for these dams obtained by classifying, analyzing, and testing 
hole samples; and part two, with determinations made by 
rving the effect of pumping upon the ground-water gradients 
foundations 
accompanying photograph shows the construction of a con- 
1isson core wall for the main dam and, in the foreground, the 
irge piping from pumps in the caissons for lowering the ground 


- 


water in the foundations. The permeability of these foundations 

was estimated from the amounts that the ground-water surface 

was lowered by this pumping. The position of the ground-water 

face before pumping was approximately at the tops of the cais 
the foreground 





ION View LooKInG East ALONG THE CENTER LINE OF 
WALL POR THE Marin DAM, QUABBIN RESERVOIR 
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GEOLOGIC FEATURES OF THE QUABBIN AQUEDUCT 


The Boston, Mass., metropolitan water supply addition is de 
pendent upon an aqueduct approximately 25 miles long, which will 
connect the new Quabbin Reservoir with Wachusett Reservoir 
In planning a tunnel project, an imposing list of questions con 
fronts the engineer. Among others, the author, Frank E. Fahlquist, 
Assoc. M. Am. Soc. C.E., in a paper in the March PrRoceEpINneGs, 
names the following: Of several tunnel locations, is there any 
geological reason for choosing one line rather than another? 
Which parts of the location require exploratory investigation be- 
yond what can be determined by field inspection of the surface 
topography and rock ledges? After preliminary borings have been 
made, can one tell whether the purpose in each case has been fully 
met, or are additional explorations necessary? What is the maxi- 
mum depth of buried pre-glacial stream channels crossing the tun 
nel line, as bearing on the grade of the tunnel? Would a shift of 
the line avoid any uncertainty as to buried channels, and so end the 
question of further exploration? Can shafts be located at com- 
paratively low spots and, at the same time, be reasonably dis 
tributed and yet avoid locations where the cover is heavy or 
where troublesome conditions may occur? How many different 
rock formations are likely to be encountered; what is their in- 
dividual character, structural relation, and sequence; and what 
are the practical differences as affecting progress of the work and 
safety of the structure? 

These are some of the questions that a geologist has in mind 
during his studies, and the paper by Mr. Fahlquist is a treatment 
of the manner in which these questions were met and answered in 
one tunnel project. The paper, furthermore, contains valuable 
cost data and statistics pertaining to drilling and blasting perform- 
ance, which are correlated with the geology, on a construction job 
of major proportions 


“STRUCTURAL ALLOY AND HEAT TREATED STEEL,’ PROGRESS 
REPORT OF SUBCOMMITTEE No. 2, COMMITTEE ON STEEL OF THE 
STRUCTURAL DIVISION 


Reference to the Society's Year Book for 1935 (page 14) reveals 
the fact that the Structural Division’s Committee on Steel con- 
ducts its program of research through three active subcommittees 
The forthcoming report of Subcommittee No. 2 on Structural 
Alloy and Heat Treated Steel merits the careful study of every 
structural engineer in that it ‘“‘scratches below the surface,’’ 
figuratively, and reports comprehensively on the metallurgy of the 
newer type of structural steel. The avowed purpose of this Com 
mittee is ‘‘to survey and report upon the economy and appropriate 
ness of various categories of alloy and heat treated steel for struc- 
tural engineering purposes, with recommendation for field of use, 
methods of test, etc., to insure maintenance of the qualities specified 
and for the design stresses.’’ The forthcoming report runs the 
entire gamut of these aims, dealing first with high strength steels 
classified according to their principal alloying element as, for ex 
ample, silicon steel, nickel steel, chromium, vanadium, molyb 
denum, copper steel, and manganese steel 

Finally, the report ends with a discussion of the economic status 
of high strength steels in general, summarizing with three conclu- 
sions as follows: ‘‘(1) There are quite a number of steel types avail- 
able, most of which have been employed in more or less important 
structures; (2) at the present time there are many new types and 
more complex types being considered; (3) high strength structural 
steel may, therefore, be considered as passing through a transition 
With such a status it is becoming increasingly apparent that not 
much is known yet about their full properties or their true 
economy.’’ These conclusions are supported by further descrip- 
tions of furnace operations, rolling, fabricating costs, mechanical 
properties of the finished product, and other subjects that will 
guide the designer, the fabricator, the manufacturer 


“Winp BRACING IN STEEL BUILDINGS,”’ SEVENTH PROGRESS RE- 
PORT OF SUBCOMMITTEE No. 31, COMMITTEE ON STEEL OF THEI 
STRUCTURAL DIVISION 


The Structural Division’s well-known Committee on Wind Brac- 
ing in Steel Buildings, in its Fifth Annual Report of Progress, pre- 
sents some interesting and valuable information on forces exerted 
by wind velocity. The report is divided into five parts as follows: 
(1) Comments on the Discussion of the Third Progress Report; 
(2) Wind Force on Rounded and Sloping Roofs; (3) Allocation of 
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Wind Force to the Windward and Leeward Walls; (4) Simplified 
Methods of Determining Wind Moment; and (5) Experimental 
Studies of the Behavior of Wind Forces. 

In two interesting sets of curves, the Committee presents com- 
parisons of the external pressures found by various observers for 
curved roofs as well as for peaked roofs, and ends by making tenta- 
tive recommendations for design purposes based on a careful study 
of the data reported. With the footnote references accompanying 
this report, the Committee has produced a thorough guide, further- 
more, to the study of the subject 

The report to be published in a forthcoming number of Pro- 
CEEDINGS, will be open for discussion, and comments on it will be 
published in subsequent numbers of PROCEEDINGS. 


Warer Suprpty ENGINEERING,” PROGRESS REPORT OF THE 
COMMITTEE OF THE SANITARY ENGINEERING DIVISION 


The Sanitary Engineering Division's Committee on Water Sup- 
ply Engineering has been established as a very useful reporting 
agency designed to prevent the Society's work in the field of water 
supply engineering from being merely a repetition of work being 
done just as well by other agencies. Its first report was published 
in Proceepincs for December 1934, Part I being a report on the 
activities of organizations interested in water supply, which was 
ubmitted in January 1933. Part II was in reality the second 
progress report dealing with the status of the art of water supply 
engineering presented by the Committee the following year, Janu- 
ary 1034 

The forthcoming report contains a concise and valuable résumé 
of the important projects in the United States dealing with water 
supply engineering. This report is characterized by complete 
footnote references to articles on the subject mentioned in the 
report 


CLosING DISCUSSIONS 


In addition, it is planned to publish the closing arguments of a 
number of papers, the discussions of which have attracted wide 
interest. Among the closures that are now ready are the following: 
“Some Low-Temperature Characteristics of Bituminous Paving 
Compositions,”’ by Hugh W. Skidmore, Assoc. M. Am. Soc. C.E.; 
“Live Load Action in Thin Cylindrical Shells,’”’ by Herman Schorer, 
Assoc. M. Am. Soc. C.E.; and “Structural Beams in Torsion,” 
by Inge M. Lyse, M. Am. Soc. C.E., and Bruce G. Johnston, 
Jun. Am. Soc. C.E 





Kansas City Section Urges Engineers 
to Widen Interests 


Members of all grades of the Society resident in the vicinity of 
Kansas City have received a form letter over the signature of 
Robert P. Woods, M. Am. Soc. C.E., president of the Kansas 
City Section, calling their attention to the importance of a cooper- 
ative effort to increase their standing in the community. The 
advantages of membership in the Kansas City Section are pre- 
sented, and the letter continues with the following: 

“It is not here intended to convey an impression that big things 
are to be done, or that radical changes be made. It is sought 
rather to have the Civil Engineers uphold their own in the scheme 
of things; to be considered what they are, through their abilities 
and efforts. Individually some have stepped up, but by coopera- 
tion the group could advance in knowledge and esteem. 

To those engineers whose duties have become more executive, 
and to those partially retired, may it be said with deference that 
they have a duty in perpetuating the technical association that 
served to mark them engineers of recognized ability, if not of dis- 
tinction. The younger engineer needs the stimulus of the ideas 
of the older ones, and the older would do well to heed those of the 
younger.” 

Civil engineers throughout the country are undoubtedly taking 
a greater interest in public affairs. But more active cooperation is 
needed. In this connection it should be noted that the Society’s 
Local Sections constitute cefiters for self-expression as well as 
mediums for the advancement of technical knowledge and the 
maintenance of a high professional standing. 








Vou. 6, No. 3 


New Papers Recently Filed in Library 


Srnce December 1935 the following papers of interest to ciyjj 
engineers have been placed for reference in the Engineering So. 
cieties Library. The originals can be examined there, at 29 West 
39th Street, New York, N.Y., and estimates of the cost of photo- 
static copies will be given by the Library on request. 


ACTION OF CORNER PANELS ON FLaT SLAB 


Haworth, H. S., Assoc. M. Am. Soc. C.E., and Mason, Morais, 
Jun. Am. Soc. C.E., ““A Study of the Action of Corner Panels of a 
Flat Slab Under Load” (about 2,800 words). The paper gives the 
results of loading tests made by the authors on two corner panels 
of a floor of two-way flat-slab construction. The work was done 
primarily to obtain, by means of deflection measurements, data 
on the actual strength of the slabs. Load was applied by filling 
empty oil storage tanks with water. Diagrams showing the result. 
ing deflections and cracks accompany the paper. 


Tue Port or Los ANGELES 


FitzGERALp, GERALD C., Assoc. M. Am. Soc. C.E., “‘The Port of 
Los Angeles” (about 17,500words). Thispaper, presented beforethe 
Waterways Division of the Society at Los Angeles, Calif., on July 
4, 1935, was abstracted in the September 1935 issue of Crvn 
ENGINEERING. The full manuscript includes a historical review, 
a general description of the port facilities, a discussion of the com- 
prehensive plan of development, an analysis of port commerce, and 
considerable economic data. 


Stupres OF OSCILLATIONS IN SOIL 


BARKAN, DomINIc (two papers), ‘Relation Between the Damping 
of Oscillations in Soil and the Regimen of the Source of Oscilla- 
tions” (about 1,800 words of text, with 5 tables and 5 figures), 
and “On the Problem on Soil Resonance’ (about 700 words) 
Tests with a vibratory machine and a seismograph indicated that 
the capacity of a soil to absorb the energy of oscillations being 
propagated on its surface is little affected by their amplitude, but 
does appear to depend on their period. A formula is presented 
for computing the amplitude of vibrations at any point on the 
soil surface as a function of amplitude and period of the source, 
and the coefficient of damping of the soil in question. The author 
is senior scientific collaborator of the Institute for Structural 
Foundation Research, Moscow, U.S.S.R. 





News of Local Sections 





BUFFALO SECTION 


Daniel W. Mead, newly elected president of the Society, was 
guest of honor at a special meeting of the Buffalo Section heldat 
the Buffalo Club on January 28. The principal address was given by 
Dr. Mead, who stressed the duty of the Society to instill high ideals 
in its younger members. Other speakers were Edward P. Lupfer 
and C. Arthur Poole, respectively Vice-President and Director of 
the Society. There were 52 present. 


CLEVELAND SECTION 


A dinner preceded the annual meeting of the Cleveland Section 
held on January 14. During the meeting the newly elected officers 
for 1936 were introduced to the members, the list of these officers 
being as follows: Charles H. Splitstone, president; Arthur F 
Blaser, vice-president; and Frank L. Gorman, secretary-treasuret 
The feature of the occasion was an address by the Hon. Harold H 
Burton, mayor of Cleveland. 


CoLoRADO SECTION 


The annual “Ladies Night” was celebrated by the Colorado Sec 
tion on November 11, 1935, at the Olin Hotel in Denver There 
were 111 present at the dinner and 20 extra at the meeting follow- 
ing. The committee on entertainment, under the chairmanship 
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D. Welch, presented a program of music and motion pictures, 
.tter being shown through the courtesy of the General Electric 
pany. On December 9, 1935, a meeting of the Section was 
it the Olin Hotel. The dinner was attended by 54 members 
cuests, and at the meeting following there were approximately 

\t the completion of the business session an interesting tech- 

| program was presented. On the list of speakers were J. R. 
r and O. C. Reedy, of the U. S. Bureau of Reclamation, and 
C. Hinderlider, state engineer of Colorado. 
rhe tenth regular meeting of the Association of Junior Engineers 
‘ the Colorado Section was called to order on October 28, 1935, 
with 35 present. The speakers on this occasion were James J. Pitt, 
the Denver Traffic Bureau, and S. D. Kelly, who is in the office 
of the manager of safety. There were 27 members and 8 guests 
present at a meeting of the association held on November 25, 1935. 
4t this session W. A. Forstall, of Regis College, gave a talk on 
ology, describing methods used in the recording and analysis 
f earthquakes and summarizing recent earthquake history in the 


DAYTON SECTION 


[he January meeting of the Dayton Section took the form of a 
luncheon meeting at the Engineers’ Club, which was attended by 
22. Following a brief business session, Dr. F. V. Riche, Dayton 
sportsman and amateur photographer, entertained the Section 
with his own motion pictures of the Northwest as well as with an 


interesting reel taken in Minnesota. 
Detroit SECTION 


A number of members of the University of Michigan Student 
Chapter were among the 90 present at a meeting of the Detroit 
Section held in Ann Arbor, Mich., on November 14, 1935. The 
meeting was in charge of Louis M. Gram, professor of civil engi- 
neering at the university. Professor Waite gave a talk on crime, 
and George T. Seabury, Secretary of the Society, also spoke. 
Seven of Michigan’s outstanding engineers were among the 17 life 
members of the Detroit Section honored at a banquet given by the 
Section at the Hotel Statler in Detroit on January 31, 1936. 
Stories were told of the rise of the city and state in the various 
scientific and professional fields. 


District oF COLUMBIA SECTION 


On January 3 the District of Columbia Section held a meeting for 
the purpose of discussing Society and Section affairs. There were 
42 present. On January 10 the Section participated in the annual 
good fellowship dinner of all the engineering organizations located 
in Washington. This affair was sponsored by the American En- 
gineering Council. 


DuLuTH SECTION 


At its regular annual meeting held on January 6 the Duluth Sec- 
tion elected new officers for the ensuing year. These are as follows: 
John Carson, president; George W. Deibler, first vice-president; 
Ralph M. Palmer, second vice-president; John Carson, treasurer; 
and William E. Hawley, secretary. 


ILLrnots SECTION 


rhe annual meeting of the Illinois Section, held at the Chicago 
Engineers’ Club on January 10, was addressed by John R. Fugard, 
who spoke on the subject of the Metropolitan Housing Council of 
a ago. Officers for 1936 were elected at this session, W. G. Arn 


being president and J. G. Bennett, vice-president. George B. 
Massey will continue to serve as secretary. 


ITHACA SECTION 


Un December 10, 1935, a joint meeting of the Ithaca Section and 
the Steuben Area Chapter of the New York State Society of Pro- 
‘essional Engineers was held at the Mark Twain Hotel in Elmira, 
N.Y. The first speaker was Frank L. Bolton, president of the 
\ayuga Rock Salt Company, who discussed the subject of salt 
Production. He was followed on the program by L. J. Ettinger, 
Jr, an engineer with the International Salt Company, whose topic 
was e Use of Salt in Road Stabilization.” C. D. Looker, 

“ctor of research for the same company, helped to answer many 
westions on this subject. The attendance numbered 45. A meet- 
8 of the Section was held in Willard Straight Hall on the campus 
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of Cornell University on January 21, 1936, with 29 members 
and guests present. Gilmore D. Clarke, professor of regional plan- 
ning at Cornell University, was the speaker. He gave an illus- 
trated talk on the West Side express highway in New York. 


Los ANGELES SECTION 


The new officers for the Los Angeles Section are as follows: 
Gerald C. FitzGerald, president; H. Macy Jones and A. M. Rawn, 
vice-presidents; D. Arnold Lane, secretary; Milo C. Halsey, 
treasurer; and Merrill Butler and Alfred Jones, directors. On 
January 14 a joint meeting of the Section and local branches of the 
American Society of Mechanical Engineers, the American Institute 
of Electrical Engineers, and the American Institute of Mining and 
Metallurgical Engineers was held. The speaker on this occasion 
was Donald R. Warren, for the past three years senior bridge field 
engineer on the construction of the San Francisco—Oakland Bay 
Bridge, who discussed various features of the project. 

A meeting of the Section was held on February 12, with 92 
present. The first speaker was Harry W. Dennis, newly elected 
Vice-President, who gave a brief résumé of the Annual Meeting 
of the Society held in New York in January. He was followed 
by Julian Hinds, who spoke briefly of his acquaintance with the 
late Elwood Mead, M. Am. Soc. C.E., in the U. S. Reclamation 
Service, and by John Server, executive secretary of the Junior Forum, 
who gave a report of recent meetings of the forum. An interesting 
feature of the occasion was the presentation of colored motion 
pictures of the Indians of Arizona and New Mexico by Burton 
Frasher of Pomona, Calif. The technical program was presented 
by J. M. Gaylord, chief electrical engineer of the Metropolitan 
Water District of Southern California, who described briefly the 
salient engineering features of the District. He also showed 
slides of the hydraulic laboratory at the California Institute of 
Technology, which was built by the District for purposes of 
experimentation. 


MARYLAND SECTION 


There were 45 present at a meeting of the Maryland Section, 
held at the Engineers’ Club in Baltimore on January 28. The 
president opened the meeting with a discussion of the proposed 
Maryland law for the registration of professional engineers, citing 
the history of the committee appointed to consider the matter. 
Upon motions duly seconded and unanimously carried, the Section 
recorded its formal action as follows: (1) The enactment of legisia- 
tion for the registration of professional engineers and land survey- 
ors of Maryland is favored; (2) the proposed Maryland act, which 
is based on the Model Law, is approved, with the proviso that land 
surveyors are to be included in its provisions; and (3) the presi- 
dent of the Section is directed to invite each of the affiliated socie- 
ties to delegate two representatives to confer with representatives 
of the Section, receive explanation of the proposed law, and take 
action thereon. At the conclusion of the meeting refreshments 
were served. 


METROPOLITAN SECTION 


The work of the United States Beach Erosion Board was out- 
lined in a paper by Earl I. Brown, division engineer, South Atlantic 
Division, U. S. War Department, which was read at a meeting of 
the Metropolitan Section in New York City on January 22. 
Lantern slides showing recent changes in the shore line at Deal 
Beach, N.J., and other locations were used to illustrate the paper. 
Victor Gelineau, director and chief engineer of the Board of Com- 
merce and Navigation of the State of New Jersey, then read a paper 
on coastal erosion and protection. A discussion of the problems 
of beach and property erosion followed, those participating being 
Sidney Shapiro, T. S. Scott, and Lt. Commander William M. An- 
gas. The meeting was attended by about 300. On February 4a 
joint meeting of the Section and the New York sections of the 
American Welding Society and the American Water Works Asso- 
ciation was held in New York. Otis E. Hovey, treasurer of the 
Society, spoke on steel dams, with particular reference to the ad- 
vantage of using steel in the construction of fixed dams. 

On January 28 the Junior Branch of the Metropolitan Section 
held a meeting, which was devoted to a series of talks on the Tri- 
borough Bridge project, followed by a round-table discussion. At 
a meeting held on February 11, Secretary Seabury described the 
activities and organization of the Society. Several members of the 
staff were also present and described their work. 

















- 


The February meeting of the Metropolitan Section was held 
in the Engineering Societies Building on February 19, 1936. There 
were about 300 members and guests present. The meeting was 
devoted to the topic, ‘Parkway Systems of New York City and 
Surrounding Territory.” B. L. Van Schaick, executive secretary 
of the Long Island State Park Commission, of Babylon, L.I., 
presented a talk of genuine interest on this subject, which was 
illustrated with moving pictures in color. Following the talk, 
questions were asked from the floor. Refreshments were served 


after the meeting 
MILWAUKEE SECTION 


A joint meeting of the Milwaukee Section and the Marquette 
University Student Chapter was held in Milwaukee on December 
12, 1935 rhe speaker of the evening was C. S. Stewart, who gave 
a talk on the Grand Coulee Dam now under construction. Mr. 
Stewart showed motion pictures of the process of excavation and 
the mile-long belt-conveyor system for disposing of the earthwork 
in Rattlesnake Canyon and described the design of the mixers used 
on the work The annual meeting of the Section was held at the 
City Club in Milwaukee on January 16,1936. During the business 
session the following officers were elected for 1936: H. C. Webster, 
president; E. L. Knebes, first vice-president; L. J. Larson, second 
vice-president; and F. W. Ullius, secretary-treasurer. An inter- 
esting talk was given by Herbert L. Ebling, chief engineer of Dis- 
trict No. 4 of the Works Progress Administration, who spoke on 
*. “Planning in Relation to the Works Program.”” R.C 
Johnson, chief engineer of the Immel Construction Company of 
Font du Lac, Wis., then explained the work of the National Emer- 
gency Council and answered questions brought up by the members, 


the topK 


NortH CAROLINA SECTION 


A talk on traffic safety in North Carolina cities by G. C. Eichorn, 
director of traffic safety in Greensboro, N.C., was the feature of a 
meeting of the North Carolina Section held in Raleigh on January 
25 his meeting was held concurrently with a session of the 
North Carolina Engineering Society. Frederick H. McDonald 
Director of the Society, was present and spoke on the topic, ‘““The 
Local Section as a Laboratory.” 

NORTHEASTERN SECTION 


Student Chapter representatives from Harvard University, the 
University of Maine, Worcester Polytechnic Institute, Massachu- 
setts Institute of Technology, and Tufts College were present at 
the annual meeting of the Northeastern Section held at the Engi- 
neers’ Club in Boston on January 25. There were 79 in attend- 
ance at the meeting, which was preceded by a luncheon. During 
the business session the following new officers were elected: Howard 
A. Gray, president; Albert Haertlein, vice-president; and Francis 
H. Kingsbury, secretary-treasurer. The members of the executive 
committee are Harry P. Burden and John P. Wentworth. The 
speakers were President Mead, who spoke on Society matters; 
Field Secretary Jessup; and Donald McLaughlin, of the depart- 
ment of mining geology of the university. A special dinner meet- 
ing of the Section was held at the Engineers’ Club in Boston on 
January 10, with 38 members and guests present. The speaker of 
the evening was Fred C. Scobey, senior irrigation engineer of the 
U. S. Department of Agriculture, who discussed the topic, ““West- 
ern Water Conduits and Unusual Flow Conditions.”’ His talk, 
which was illustrated with colored slides, was followed by a ques 
tion-and-answer period 

PHILADELPHIA SECTION 


Chose who braved the cold to attend the dinner meeting of the 
Philadelphia Section held on January 24 were rewarded by an in- 
teresting program on the latest developments in transportation 
he guests of honor were President Mead and Field Secretary 
Jessup. Dr. Mead gave an informal talk on the value of engineer- 
ing societies to engineers and the need for inspiring young engineers 
with a high ideal of professional conduct. Earlier in the day Dr 
Mead and Mr. Jessup had been welcomed to the city by Mayor 
Wilson, and a luncheon had been given for them at the Union 
League This was attended by prominent representatives of en- 
gineering societies, leading industries, and civic organizations 
Those appearing on the technical meeting program were John B. 
Tinnon, general sales manager for the Metal and Thermit Corpora- 
tion of New York City, who spoke on ““Thermit Welded Joints on 
Steam Railroads’; E. H. Brown, an electrical engineer for the 
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Pennsylvania Railroad, whose topic was “The Electrification of 
Railroads”; and C. M. Hodell, Philadelphia district manager of 
the United Air Lines, who discussed the subject of air transporta- 
tion. There were 52 at the dinner and 82 at the meeting. Charles 
H. Stevens, chief engineer of the Philadelphia Department of City 
Transit, was chairman. , 


PORTLAND (ORE.) SECTION 


Election of officers for 1936 was a feature of the annual meeting 
of the Portland (Ore.) Section held on January 3. Those elected 
are as follows: James H. Polhemus, president; Charles A. Mock- 
more, second vice-president; and Geary Kimbrell, secretary. 
treasurer. Officers elected in 1935 whose terms carry through 1936 
are C. H. Canfield, first vice-president, and Carl E. Green, secre. 
tary. The speaker was the Reverend Father John B. De Launay, 
dean of men at Portland University, who gave an account of his 
experiences and observations during a seven-year stay in India 


ROCHESTER SECTION 


The Rochester Section enjoyed a number of meetings during 
1935. On February 18 a dinner, followed by a business meeting 
and technical discussion, was held. A dinner meeting that took 
place on May 10 was addressed by S. L. Boothroyd, professor of 
astronomy at Cornell University. Field Secretary Jessup was the 
guest of the Section on November 9 and 10 and met various Section 
groups for discussion. At a dinner meeting held on November 16 
Arthur §. Tuttle, then president of the Society, was guest of honor 
and speaker. On November 20 Howard M. Shafer, manager of 
the Rochester airport, spoke on modern airports. On February 7, 
March 28, April 11, and November 7 joint meetings with the 
Rochester Engineering Society were held. The speakers on these 
occasions were Edwin G. Speyer, consulting engineer for the Buffalo 
Planning Board and president of the Buffalo Section; R. R. Zip- 
prodt, structural engineer for the Portland Cement Association 
and W. F. Lockhardt, also with the Portland Cement Association 
On September 28 and December 7 inspection trips were made to 
several points of local engineering interest. 


SACRAMENTO SECTION 


A series of luncheon meetings have recently been held by the 
Sacramento Section. At the meeting that took place on November 
10, H. W. Dennis, newly elected Vice-President of the Society, and 
Charles Stockton Pope, former president of the Section, were the 
speakers. On December 3, George McDougall, California state 
architect, gave an interesting talk on ancient and modern archi 
tecture. One of the outstanding meetings of the year was that 
held on December 10. There were 80 members and guests pres- 
ent at this session, at which the speaker was A.D. Wilder, Cali 
fornia state engineer for the Public Works Administration. On 
December 17 M. P. O’Brien, associate professor of mechanical 
engineering at the University of California, described the large 
scale model of the mouth and estuary of the Columbia River re 
cently completed in the hydraulic laboratory of the university 
There were 59 members and 76 guests present at the annual Christ- 
mas meeting, held on December 24, which was devoted to an enter- 
tainment program of skits and music. A business meeting was 
held on December 31. 


SAN Dreco SECTION 


At the December meeting of the San Diego Section the following 
officers were elected for the coming year: Edwin A. Ingham, prest 
dent; L. L. Mills, vice-president; and C. Wayland Capwell, secre 
tary-treasurer. 

SAN FRANCISCO SECTION 

There were 225 present at the second annual joint meeting of th 
San Francisco Section of the Society and the local chapter of th 
American Institute of Electrical Engineers held at the Engineers 
Club on January 30. The technical discussion was devoted to the 
subject, ““The Modern Ship and Its Equipment,” the speakers on 
this symposium being A. J. Dickie and H. L. Westling. Mr 
Dickie is editor of the Pacific Marine Review. 


SPOKANE SECTION 


The newly elected officers of the Spokane Section were im charse 
of a luncheon meeting of the Section held at the Davenport Hotel 
on January 9. These officers are as follows: M. K. Snyder, pres! 











f Cc. A. Burnette, first vice-president; John Howard, second 
f sident; and Philip G. Holgren, secretary-treasurer. The 
ta f discussion at this session was plans for the coming year. 
rles SoutH CAROLINA SECTION 
ity 
annual winter meeting of the South Carolina Section was 
the Columbia Hotel in Columbia, $.C.,on January 9. Dur- 
business session Harwood Beebe was elected president of 
ing tion for the coming year. The other officers will be J. H. 
ted vice-president, and Albert E. Johnson, secretary-treasurer. 
ck: Sr. Lours SECTION 
iry 
936 were 27 members and guests present at a meeting of the 
cre St tis Section held at the Mayfair Hotel on January 27. An 
lay, ting talk on the engineering aspects of industrial hygiene was 
his viven by Scott Johnson, an engineer in the St. Louis Department of 
. Hea Mr. Johnson spoke on the causes of occupational dis- 
ind discussed the possibility of eliminating them by engineer- 
y ins 
ring SYRACUSE SECTION 
ting 
ook Charles S. Gleim, engineer of construction for the Port of New 
r of York Authority, was the guest of the Syracuse Section at a joint 


the ner meeting of the Section and the Technology Club of Syracuse, 


tion ‘ was held in the Onondaga Hotel on January 27. Colonel 
r if : gave an illustrated lecture on the construction of the Hol- 
nor ind Midtown tunnels in New York. There were about 100 
r of 

b TACOMA SECTION 

Lhe 

hese On January 13 a dinner meeting of the Tacoma Section was held 
ffalo Weyerhaeuser Hall, with 85 present. This was one of the few 


Zip sions of the year when wives of the members join their hus- 


Lion s for a purely social evening. A short program of songs and 
tion nologues was presented, and after dinner dancing and cards 
le to CET nioved 


TEXAS SECTION 


\t the annual meeting of the Texas Section, held in Beaumont, 

the on November 8 and 9, 1935, several interesting talks were 

Among the speakers were Jean H. Knox, consultant and 

lige engineer of Dallas, Tex.; E. A. Wood, associate consultant 

the he Texas Planning Board; W. B. Gregory, professor of experi- 

il engineering at Tulane University; Merrill Bernard, con- 

ng engineer of Crowley, La.; and Walter C. Carey, revetment 

ngineer for the second district, New Orleans, La. Another inter- 

ng feature of the program was an inspection trip to the Texas 

mpany’s asphalt plant at Port Noches, Tex., and its canning 

it Port Arthur, Tex. The 1936 officers elected at this meet- 
listed in the February issue of Crvit ENGINEERING. 


or re POLEDO SECTION 


January 3 the Toledo Section held its annual meeting at the 
rsity Club. The speaker and guest of honor was J. Arthur 
lacLean, curator of art of the Toledo Museum of Art, who gave 
fascinating account of archeological investigations of ancient 
l cities. New officers were elected during the business meet- 
as follows: Archibald Gardner, president; Clair 
Patterson, first vice-president; Harvey P. Jones, second vice- 
and Porter W. McDonnell, secretary-treasurer 


g. These are 


secrt VIRGINIA SECTION 


innual meeting of the Virginia Section was held at the Jeffer- 

Hotel in Richmond on the afternoon and evening of January 

of tl ~’. During the business session the following officers were elected 

of t ritob: W. D. Tyler, president; C. W. Ogden, Wilson T. Howe, 

neet nd C. W. Johns, vice-presidents; and P. A. Rice, secretary-treas- 

to tl rer. After the business meeting the members were addressed by 

ot ‘itiam A. Smith, administrator for the Works Progress Adminis- 

Mr ‘ion in \irginia, and by James A. Anderson, acting state director 

ral Emergency Administration of Public Works. 

which was served in the hotel, Herman Stabler, Di- 

: society, spoke on Society affairs. He was followed by 

rg mnt Williams, attorney, who discussed the constitution 

Hot ‘© Were approximately 50 present at the afternoon session, and 
dinner 
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Student Chapter Notes 





Rice INSTITUTE 


A luncheon meeting of the Rice Institute Student Chapter, 
held on November 27, 1935, attracted an attendance of 28 mem- 
bers and 11 guests. At the conclusion of luncheon and a short 
business session, a talk was given by Walter P. Moore, structural 
engineer of Houston, Tex. Mr. Moore chose for his topic, ‘‘En 
gineering as a Profession.” 


TuFrts COLLEGE 


On January 7 a meeting of the Tufts College Student Chapter 
was held. The feature of the occasion was the showing of motion 
pictures of the construction of the George Washington Bridge 
over the Hudson River at New York City. There were 27 present 

UNIVERSITY OF ARIZONA 

A luncheon meeting of the University of Arizona Student Chap- 
ter was held at the El Presidio Hotel in Tucson, Ariz., on December 
18, 1935, in honor of Walter E. Jessup, Field Secretary of the So- 
ciety. In addition to Mr. Jessup, there were two other speakers— 








SEAL OF UNIVERSITY OF ARIZONA STUDENT CHAPTER 


Daniel E. Moran, consulting engineer of New York City, and 
William Dickinson, district engineer for the U.S. Geological Sur- 
vey at Tucson. Mr. Jessup spoke on “A History of the Society, 
Its Accomplishments, and What It Means to the Young Engineer.” 


¢—_—_—————__ —_—“4 


Appointments of Soctety Representatives 


DANIEL W. Meap, President Am. Soc. C.E., A. J. HAMMOND, 
Past-President Am. Soc. C.E., and CarLtTon S. Procror and 
Joun C. Hoyt, Members Am. Soc. C.E., and the Secretary 
have been appointed to represent the Society on the Construc- 
tion League of the United States. 


ROBERT RipGway, Past-President Am. Soc. C.E., and THAppEus 
MERRIMAN and FRANK E. Winsor, Members Am. Soc. C.E 
have been appointed by the President as a committee to under- 
take the preparation of a memoir of the late J. Waldo Smith, 
Hon. M. Am. Soc. C.E. 
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WOoOnrK is progressing in New York City’s 
second underground vehicular crossing of 
the Hudson, the Midtown Hudson Tun- 
nel, connecting the Borough of Manhat- 
tan with Weehawken, N.J. A_ similar 
tunnel is planned under the East River, 
giving access to the Borough of Queens 
and the 1989 World's Fair grounds, and 
the two tunnels are ultimately to be con- 
nected by a tube under 38th Street, Man 
hattan. The operation of this three-link 
system will present an intricate traffic 
problem, as there will be several junction 
points where traffic will enter as well as 
leave the tunnel. Anders Bull, M. Am. 
Soc. C.E., assistant engineer with the 
Board of Transportation of the City of 
New York, will explain in the April num 
ber of Crvm ENGINEERING a proposed 
plan for regulating the traffic. Although 
under this plan the services of an experi- 
enced dispatcher will be required to con- 
trol operation in general, the mechanism of 
the control system is automatic. It de- 
pends upon the transmission of electrical 
impulses from electro-mechanical car 
counters to special traffic indicating de 
vices, permitting an additional car to en- 
ter the tunnel in Manhattan to take the 
place of each car which leaves, while sig- 
nal controls keep each group moving at a 
definite speed by regulating the signal 
lights in the tunnels. Incoming and out- 
going traffic will enter and leave the 
through lanes at points about 2,400 ft 
apart 

The ingenious construction and varied 
uses of a portable hydraulic laboratory 
form the subject of an article by Scott B. 
Lilly, M. Am. Soc. C.E., professor of civil 
engineering at Swarthmore College. This 
self-contained unit, which will permit 
water to be observed flowing through a 
variety of orifices and over a number of 
different types of weirs, is mounted on 
casters and is capable of being moved 
about from one classroom te another. In 
this way the laboratory is brought to the 
student, instead of the student to the labo 
ratory 

An interesting foundation problem is 
also scheduled for presentation in April 
In this, Ralph H. Chambers, M. Am. Soc 
C.E., consulting engineer, describes the 
difficult work of underpinning the tower 
of New York’s Trinity Church, a famous 
structure rebuilt in 1846. The tower 
foundations rest on a 12-ft stratum of 
coarse sand and gravel, but underlying 
this is a mixture of soft moist clay, fine 
sand, and finally quicksand extending 34 
ft to rock. As the tower was imposing a 
pressure of as much as 6 tons per sq ft 
under one side, where it wasslowly settling, 
it was necessary to provide underpinning 
of maximum capacity while removing only 
a very small part of the existing bearing 
area. It was decided to jack down to 
rock 17 cylindrical piers 4 ft in diameter, 


excavating during the process and after- 
ward filling them with concrete. In view 
of the hazardous nature of the undertak- 
ing and the limited area available for the 
work, the means employed are of particu- 
lar interest. 

A number of other articles on a wide 
variety of topics are scheduled for the 
April issue of Crvit ENGINEERING, which 
promises to be unusually interesting. 





Illinois Society Elects 
Honorary Members 


IN A CEREMONY celebrating its fiftieth 
anniversary, the Illinois Society of Engi- 
neers recently presented certificates of 
honorary membership to eight engineers 
who have rendered meritorious service to 
the engineering profession and to the 
Illinois Society of Engineers. Three mem- 
bers of the Society were among those thus 
honored. They are D. W. Mead, 
President of the Society, A. N. Talbot, 
Past-President of the Society, and E. E. R. 
Tratman, Assoc. M. Am. Soc. C.E. 

Both Paul E. Green, president of the 
Illinois Society of Engineers, and George 
W. Pickels, retiring president, are Mem- 
bers of the Society. Harold E. Babbitt, 
secretary and treasurer of the organization, 
is also a Member of the Society. 





New York Museum of Science 
and Industry in New Home 


THE ANIMATED scientific models of the 
New York Museum of Science and Indus- 
try attracted some 8,000 visitors on 
February 12, 1936, the first day of their 
display in the Museum’s new home in 
Rockefeller Center, New York, N.Y. 
The new quarters for this permanent 
exhibit—-where people can “‘push buttons, 
make the wheels go round, and see for 
themselves how the machines of industry 
operate’’—have been made possible by 
contributions from the Carnegie and 
Rockefeller foundations 

Of special appeal to those whose inter- 
ests lie in the planning or construction of 
homes is the exhibit graphically demon- 
strating the development of the detached 
dwelling. A series of eleven models, built 
to the scale of one-quarter inch to the foot, 
shows the progression of the housing idea 
from the perched-on-stilts dwellings of 
river and jungle life thousands of years 
before Christ to the home of the modern 
well-to-do suburbanite. The models are 
elaborate and accurate, and include many 
details depicting the customs and occupa- 
tions of the various periods. 

There are many other exhibits, such as 
those featuring power production and 
transportation, that should be of great 
value in explaining and popularizing the 
work of the civil engineer. 
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Wise and Otherwise 


THE FOLLOWING problem in litera! Jong 
division has been submitted by Joseph § 
Lambie, Assoc. M. Am. Soc. C.E., for us 
in Professor Abercrombie’s column. (Qy; 
readers are warned that the initial step js 
somewhat more difficult than in the prob 
lems published in January and February 
The letters when arranged in order from 
1 to 0 spell a word which is a bone of con 
tention in concrete work. 


XUR)IEAMS(RX 


February’s problem involved the soly 
tion of the following expression: 


EM) VECIR (OUT 
VLC 


The obvious place to begin with this 
problem is in the first subtraction, wher 
it will be seen that C subtracted from 
gives C. Thus C represents zero. Agai: 
M multiplied by either O or U gives a 
number ending in zero. A little analysis 
shows that M is 5, and O and U represent 
2 and 4, respectively. The key then fo 
lows very quickly: 


Suggestions for other problems, ac 
panied by solutions, should be address« 
the editor. 


Engineering Institute of 
Canada Honors Society 
Members 


THE FIFTIETH annual dinner of the ! 
gineering Institute of Canada was he 
the Royal Connaught Hotel in Hamu! 
Ontario, on February 6, 1930 
gathering was the occasion for the pr 
tation of several prizes and medals 

Among those honored was A. H 
ness, M. Am. Soc. C.E., who was t! 
cipient of the Sir John Kennedy Me 
E. A. Cleveland, M. Am. Soc. CE 
elected president of the Institute '" 
coming year. Mr. Cleveland was “™ 
man of the Local Committee on Arm@"é 
ments at the time of the Society 5 -< ' 
Convention in Vancouver, B.\., ™ 


1934. 
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inicipal Employees Have 
Salary Cuts Restored 


er OVER 250 cities in the United States 
ng a population of 30,000 or more, 14 
rted on March 1, 1935, that they had 
reduced any salaries since 1930, and 
reported restoring salary cuts either in 
rin part. This information, of good 
wt to hundreds of engineers in city 
service, appeared originally in a bulletin 
f the International City Managers’ 
Association issued June 3, 1935. It was 
nade available to CrviL ENGINEERING by 
P. Goodrich, M. Am. Soc. C.E. 
rhe cities that have kept the same 
salary schedule throughout the depression 
are Baltimore, Md.; Albany and Troy, 
N.Y.: Miami, Fla.; Reading and York, 
Pa.: Wilmington, Del.; Council Bluffs, 
lowa; Newark and Springfield, Ohio; 
Oak Park, Ill.; Quincey, Mass.; San José 
and Santa Monica, Calif. 

The 17 cities whose entire corps of 
employees are now getting their full-sized 
pay checks are Boston, Worcester, Brook- 
line, and Lynn, Mass.; Philadelphia, Erie, 
and Allentown, Pa.; Fresno, Calif.; 
High Point, N.C.; St. Louis and St. 
Joseph, Mo.; Manchester, N.H.; Mar- 
ion, Ohio; Pensacola, Fla.; Racine, Wis.; 
Denver, Colo.; and Savannah, Ga. Six 
‘ther cities have made full restoration to 
specific groups of employees. Partial 
restoration of pay cuts ranging from 25 to 
75 per cent of the original cuts has been 
nade in &7 cities. 

The purchasing power of the 1935 dol- 
lar, points out Clarence E. Ridley, execu- 
tive director of the International City 
Managers’ Association, is 20 per cent 
lower than that of the 1932 dollar, so that 
n cases where salary restorations have 
een made in full, employees are not get- 
ting a decided “raise’’ in pay. In cities 
which still have the cuts in effect or are 
contemplating further reductions, the 
figures for salaries and the cost of living 
ure going in opposite directions. 


I 





Rudyard Kipling and 
the Engineer 


IN BULOGIZING Rudyard Kipling, who 
ed mourned by all on January 18, 1936, 
John Masefield, poet laureate of England, 
uid “He was undoubtedly the best of the 
tnglish imperial poets who helped to cele- 
rate the achievements of the great reign 
' Queen Victoria. He was a story writer 
| genius, whose works have been a delight. 
To myself, who did not know his recent 
oetry, he is a Victorian poet whose best 
cms are not yet as well known as they 
nould be. The great popularity of many of 
his ballad has tended to hide the merits of 
much work deeply felt and weightily told.” 
Kipling’s writings indicate that he held 
‘he engineer first in importance in the 
‘my, with which many of his best-known 
“acs are concerned. But his pen also 
| enduring fame upon the engineer 
“vu life, and this is nowhere better il- 
strated n in “The Sons of Martha,” 
ch appears on the page of special in- 
issue 
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Institution of Civil Engineers 
Issues New Periodical 


ENGINEERS having occasion to consult 
the publications of the Institution of Civil 
Engineers will be interested in the Journal, 
which in November 1935 replaced the 
Minutes of Proceedings that have been 
issued by that organization for 98 years. 
The new publication will contain the 
papers that formerly appeared in the 
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THe HOME OF THE INSTITUTION OF CIVIL 
ENGINEERS, LONDON, ENGLAND 


Minutes of Proceedings, as well as the 
“Selected Engineering Papers,’’ which in 
the past have been published separately, 
and will also incorporate the reports of 
the Institution’s research committee and 
announcements of meetings. It is there- 
fore similar in function to the PRrocrep- 
INGS of pre-Crvi. ENGINEERING days, 
which it resembles in form as well—al- 
though the new journal contains an ex- 
tensive advertising section. 

The Institution, which now numbers 
almost 11,000 members, associate mem- 
bers, and students, antedates the Ameri- 
can Society of Civil Engineers by 34 
years, having been founded in 1818. A 
royal charter of incorporation was granted 
the new organization ten years later. It 
was for the purpose of meeting the legal 
requirements of this charter that Thomas 
Tredgold prepared the now classic defini- 
tion of civil engineering: ‘““The art of 
directing the great sources of power in 
nature for the use and convenience of 
man.” 

Important events in the history of the 
Institution from these early days to the 
present are sketched briefly in the first 
issue of the Journal. 





Maritime Association Asks 
Revision of Harbor Charts 


A RESOLUTION urging the allotment of 
WPA and PWA funds for the moderni- 
zation and revision of charts covering the 
harbors, bays, and connecting waterways 
of the American seaboard has been trans- 
mitted to authorities at Washington by 
the Maritime Association of the Port of 
New York. 

It is pointed out that the hydrographic 
features of these waterways are subject 
to constant changes which necessitate 
periodic resurveys, and that the Coast and 
Geodetic Survey now has a large accumu- 
lation of field surveys ready for processing. 
Only the funds necessary for final prepara- 
tion and publication are lacking. The So- 
ciety’s officers for some time have strongly 
supported the proposed project. 
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New Water Supply Papers 
Discuss Flood Data and 


Rainfall-Runoff Relations 


AN ADDITION to the available basic in- 
formation regarding flood characteristics 
of rivers in the United States is presented 
in a new report by the U. S. Geological 
Survey, Department of the Interior, as 
Water-Supply Paper 771, “Floods in the 
United States—Magnitude and Fre- 
quency.”” The Geological Survey pre- 
pared the publication in collaboration with 
the Water Planning Committee of the Na- 
tional Resources Board and its predeces- 
sor, which was the Mississippi Valley 
Committee. 

By supplying a reliable compilation of 
records of flood occurrences for many 
rivers of the United States and a review of 
methods of analyzing flood data, the new 
report affords a background of knowledge 
and principles to promote better and 
sounder solutions of specific flood prob- 
lems. It briefly reviews the best-known 
and also what appear to be the most prom- 
ising of the more recently proposed meth- 
ods of analyzing flood data. It attempts 
an impartial discussion of the limitations 
and the advantages and disadvantages cf 
the various methods, and illustrates their 
application. 

Essential flood data are listed for some 
200 river-measurement stations selected 
with regard to geographic distribution, 
length and reliability of record, and com- 
parability of physical conditions affecting 
the run-off habits of the drainage area 
throughout the period of record. 

To the preparation of this report, valu- 
able contributions were made by the 
Society’s Committee on Flood Protection 
Data, authorized early in 1934 on re- 
quest of the Mississippi Valley Committee. 
This committee continued to function as 
advisory to the Water Planning Commit- 
tee of the National Resources Board when 
that organization took over and extended 
the compilation. It consists of Gerard 
H. Matthes, chairman; Frederick H. 
Fowler, Robert E. Horton, Ivan E. Houk, 
C. W. Kutz, Charles W. Sherman, and 
Daniel C. Walser. A progress report ap- 
peared in the February 1936 issue of Pro- 
CEEDINGS. 

Studies of the relations between rainfall 
and runoff in the United States are re- 
viewed in Water-Supply Paper 772, also 
recently issued by the Geological Survey. 
The objective of this report is primarily 
“the presentation of facts, generally ele- 
mentary and basic, as disclosed by ob- 
served data or their simple analysis.’’ In- 
cidentally, “it was also the purpose of the 
study to disclose weaknesses and limita- 
tions in the application of the hydrologic 
and climatologic information and thus to 
be valuable in connection with the im- 
provement or extension of fact-finding 
services engaged in collecting these basic 
data.”’ 

It is believed that the results “‘pre- 
sent much fundamental information, an 
understanding of which is essential to 
adequate long-time planning and execu- 
tion of projects for the use and control of 
the water resources of the country.” 
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New Shaking Table Reproduces Earthquakes 


\ He } y-Sev h Conv ion of 
\ ca (Associa for th Ad 
var é f Scien St. Loui on 
De ‘ } innouncement wa 
made 1 paper presented before the 
gy section of the completion of a 
irkable new ty} f shaking machine 
which can reproduce earthquake motions 
lirect fror eismographic records This 
machine was developed at the Massa 
chuse I ute f Technology, by 
Arthur (¢ Rug research associate in 
eismology 1 I Department of Civil 
Sanitary Engineering, in consulta 
with Vannevar Bush, vice-president 
ind deat tf engineering 
| pec ! i machi will b 
t 1 principally for del ing In engi 
y ismological research However 
1 ther po le applicatio as im the 
ld of 1 anical V ator tudy he 
general fea f the machine and the 
princi, used he design are so different 
fror hose ol her shaking tables that a 
rief descriptior necessary for an ap 
preciation of if ignificance as a tool for 
earch in engineering seismology 
Shaking tables which have been built 
in the past have been capable only ol 
impl back-and-fo motions, which 
ure rdmuittedly 1 poor approximation 


| he moti f actual earthquakes 
Whilk on attem] have been made to 
obtain irregular motions by means of 
mechanical cat the expense and awk 
wardn of such machines have so fat 


| their use as a 


There 


proved an ichibition to 


practical laboratory device was 


thus need for a shaking machine possess 
ing a great deal more flexibility than the 
existing on The new machine solves 
the problem in a very satisfactory manner 


\ the general involved ar 


simple, the 


principl 


machine may be operated al- 


most as easily as a radio receiving set 
optical 


record by cut- 


A “shadowgraph”’ or cam 1S 


made from an earthquake 
irregular 
line which represents the quak« The top 


and the 


ting the record out along the 


part is discarded, remaining 
hadowgraph is passed at a uniform speed 
before the 


electric eye”’ of the machine 


The white hadowgraph shown in the 
photograph was made from a record of the 
Long Beach, Calif., earthquake of 
An electric 


t he eve 
hy 
‘i 


1933 


analyzing device coupled to 


controls the machine in such a 


way that it is forced to follow the irregular 


line as the hadowgraph along 
A beam of light machine 


enables the eye to see whether it is follow- 


moves 
moved by the 


ing properly along the shadowgraph 

In the photograph, a 5-ft model of a 
tank, containing 40 Ib of 
is mounted upon the shaking tablk In 
the foreground, Mr 
the optical systen 
device \ 


connection between this device 


water water, 


Ruge is adjusting 
und electric analyzing 
pencil of 


light is the only 


and the 


haking tabl rhe driving mechanism 
appears in the background 

rhe primary driving power f the 
machine is obtained from oil under pres- 
sure, working against a piston connected 


with the moving tablk The electric 


analyzing device controls a valve which 
feeds the oil 
Chis valve is 
that a 


diaphragm of a 


into the piston chamber 
moved in exactly the same 
moves the 
loud speaker, 


force available for moving 


way radio receiver 
dynamic 
except that the 
the valve can reach a maximum of nearly 
50 Ib, 

Although it can produce forces of over 
2,000 Ib when necessary, one of the inter 


and so it can move very fast 


this shaking machine 
produces only the amount of 


esting features of 
is that it 
force needed to make it follow the shadow- 
properly If a 

table, the 


automatically regu- 


graph model is being 


haken on the machine’s elec 
tric analyzing device 
lates the forces on the machine in such a 
that the “back kick”’ 


model does not change its motion 


way reaction ofr 
of the 
from the 


path rhis is an- 
that the earlier machines 


required 
other advantag« 


did not possess 





New Type or SHAKING TABLI 


INSTITUTE OF 


This Machine, by Duplicating in the Laboratory the Motions of Des 


DEVELOPED AT MASSACHUSETTS 
TECHNOLOGY 


1930 Vou. 6, No. 


Provision has been made for the fut 
addition of another drive at right an; 


g 
to the first, so that motions of a n 

general character can be reproduced 
For instance, some earthquake moti 

look like the figure 8, some like 0, and 
so on. It is also possible to add a vertj 
calcomponent to the machine if thar 


becomes necessary in the course of fy 


research Up to the present, only a few 


quakes have been recorded near or 
damaged areas. Fortunately, the U. s 
Coast and Geodetic Survey is now 


equipped to record all strong earthquakes 
in the western part of the country, a: 
information of great engineering valu 
being gathered 

At the meeting this paper was read for 
Mr. Ruge by N. H. Heck, M. Am. Se 
C.E., chief of the division of Terrestria! 
Magnetism and Seismology, U. S. Coast 
and Geodetic Survey, who is known for 
his untiring efforts to obtain practical eng 
neering data relative to earthquakes 





Earthquakes, Makes It Possible to Study Directly the Effects on Various bngi 
ing Structures 








\ 6, N oO, 3 _ 
Brief Notes from Here and 
[here 

THOSE attending the Annual 
i g in January, certainly none could 
farther from home than Charles 
, rner, who remarked that it made 


ference in mileage whether he went 
rd or westward to get back. Mr. 
is an engineer with the Depart- 
f Public Works of the Dominion of 
New Zealand. He is spending a year in 
untry studying earthquake-resist- 
nstruction and American methods 

ctural design. 

*e * * 


1 pleasure to note the recent an- 
ent that the impoundment above 
ier Dam has been named Lake Mead, 
of Elwood Mead, M. Am. Soc. 
CI late Commissioner of Reclama- 
Dr. Mead was a figure of outstand- 
¢ importance in the development of the 
r project, and died on the eve of its 

110m] 

se * * 

When the earthquake of October 31, 
135. occurred at Helena, Mont., engineers 
U. S. Coast and Geodetic Survey 
ded in obtaining an unusual and 
ely valuable accelerograph record. 
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The epicenter of the quake was only 5 
miles from Helena, and up to that time no 
complete data on a destructive shock in 
this country had ever been obtained so 
close to the seat of disturbance. Waves of 
short period dominated all three compo- 
nents. On one of the horizontal records 
a wave of 0.13-sec period reached an ac- 
celeration of 0.13 g, corresponding to a 
displacement of a little over 0.5mm. The 
vertical accelerations were in general 
about two-thirds as great as the horizon- 
tal component values. 


Se e.¢ 


If night driving could be made as safe as 
daytime driving, highway fatalities could 
be cut almost in half. In New Jersey 
at least, it is reported, more fatalities 
occur at night than during the day, al- 
though the traffic is only about one-fourth 
as dense during the hours of darkness. 
Experiments with lighted highways have 
been encouraging and may go a long way 
toward solving the problem. For exam- 
ple, on a 4-mile stretch of lighted high- 
way, night accidents per million vehicle 
miles were actually lower than the cor- 
responding figure for daylight hours, while 
on nearby unlighted roads there were 3 to4 
times as many accidents per million vehicle 
miles at night as during the day. 





Transit Built of Scrap Parts 
Wins $500 Prize 


ConsTruCTION of a stadia transit won 
for William R. Ahern the prized Yankee 
Ingenuity Scholarship of the Worcester 
Polytechnic Institute for 1935. In the 
eight years that this $500 scholarship has 
en offered, he is the fourth recipient who 
ias had a project in the field of civil engi- 





leeTINng 

Practically ail parts of Ahern’s transit 
were converted from things that had ac- 
cumulated in his home 
workshop. The telescope 
was an old vacuum cleaner 
tube; the leveling screws 
were toy construction 
wheels: the telescope 
mounting, part of a radio 
condenser, He used ordi- 
nary protractors for hori- 
zontal and vertical circles, 
but provided no verniers. 
The tripod head was once 
the drumhead of a wool- 
pinning machine, and var- 
lous other units were made 
rom radio dials and other 
Parts. He had to buy 
the telescope mounting 


block, three spirit levels, 
nd 
and 





a few nuts, bolts, and 
screws The instrument 
can be used for rough work, 
ugh of course it lacks 
many of the refinements 
+ commercial transit. 
The Yankee Ingenuity 
hip was founded in 
5 Dy Dr. Henry J. Fuller 
York, a graduate 


f the In- MACHINE 


stitute, for the purpose of stimulating 
and rewarding the ingenuity that New 
England boys are supposed by tradition to 
possess. It is awarded annually to the 
member of the entering class who best 
demonstrates “the accomplishment of a 
useful production with materials or 
methods of the most primitive character.” 
This item has been furnished through the 
courtesy of Ray Linsley, secretary of the 
Student Chapter at Worcester Polytech- 
nic Institute, and Prof. Herbert Taylor of 
the same school. 





A Vacuum CLEANER, A RADIO, AND A WOOL-SPINNING 
SUPPLIED PARTS FOR THIS INSTRUMENT 
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Consulting Engineers Elect 


Officers 


EpwIn F. Wenpt of Washington, D.C., 
has been elected president of the American 
Institute of Consulting Engineers for 1936 
Gavin Hadden of New York, N.Y., is the 
vice-president, and Philip W. Henry, also 
of New York, continues as secretary and 
treasurer. All three are Members of the 
Society. 





NEWS OF ENGINEERS 


From Correspondence and Society Files 





Car. D. Forspeck, city engineer of 
Tacoma, Wash., was recently elected 
president of the Tacoma Engineers Club 


ANDREW W. SrMonps has been trans- 
ferred from the Boulder (Colo.) office of 
the U. S. Bureau of Reclamation to the 
Denver office of the Bureau 


WiLi1AM H. CorREALB has recently 
been appointed deputy commissioner, 
Department of Water Supply, Gas and 
Electricity of New York City, in charge of 
the distribution of these utilities in the 
Borough of Queens. He was formerly 
with Parsons, Klapp, Brinckerhoff and 
Douglas, consulting engineers of New 
York City. 


Joun C. PARKER, formerly president 
of the Brooklyn (N.Y.) Edison Company, 
Inc., has been made vice-president of the 
Consolidated Gas Company of New York, 
with headquarters in New York City 


James P. O'DONNELL is now a designer 
for the M. W. Kellogg Company, consult 
ing engineers of New York, N.Y. He was 
previously a draftsman in the U.S. Coast 
and Geodetic Survey. 


NICHOLLS W. BOWDEN is now principal 
hydraulic engineer for the Tennessee 
Valley Authority, with headquarters in 
Knoxville, Tenn. He was previously 
senior engineer in the U.S. Engineer Office 
at Pittsburgh, Pa. 


Paut F. Rosseiit has resigned as 
assistant engineer for the International 
Boundary Commission, with headquarters 
in San Benito, Tex., to accept an appoint- 
ment as drainage engineer with the Re- 
settlement Administration in Washington, 
D.C. 


WitiraM H. Bates has taken a position 
as assistant district supervisor in the U.S 
Public Health Service at Statesboro, Ga 
He was formerly an inspector in the 
Georgia State Highway Department. 


CarLtos D. BULLOCK resigned as ce 


signer for the Central Nebraska Public 
Power and _ [Irrigation District—Tri- 
County Project of the Public Works Ad- 
ministration at Hastings, Nebr., to accept 
a position as assistant structural engineer 
in the Engineering Design Division of the 
Tennessee Valley Authority. His head 
quarters are in Knoxville, Tenn 
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H. C. WuHittLesey, consulting struc- 
tural engineer, announces his return to 
private practice. His office will temporarily 
be located at 525 North Normandie 
Avenue, Los Angeles, Calif. For the past 
two years he has been senior structural 
engineer for the California State Division 
of Architecture. 


D. M. Wueever, Life Member of the 
Society, has the distinction of being the 
sole survivor of the first class to be gradu- 
ated from Massachusetts Institute of 
Technology. He is still actively engaged 
in the practice of his profession, being 
chief engineer of the Berkshire Street 
Railway Company, with headquarters in 
Pittsfield, Mass 


Georce H. Henperson, for many 
years chief engineer of the Rhode Island 
State Board of Public Roads, is now 
engaged with the Koppers Products Com 
pany, with the title of consulting engineer 
His duties cover the New England district, 
with headquarters in Providence, R.I. 


Grorce E. Scumuprt recently joined the 
staff of the Tennessee Valley Authority at 
Knoxville, Tenn., as principal engineering 
draftsman on aerial photographs. For- 
merly he was a photogrammetrist in the 
U. S. Forest Service at Greenwood, S.C. 


Joun Wats, JR., has resigned as assist- 
ant chief engineer of the Reed Roller Bit 
Company of Oklahoma City, Okla., to 
become field engineer for the Pittsburgh 
Steel Company at Tulsa, Okla. 


FRANK S. PaLocsay has taken a position 
as chief of topographic party with the 
Central Nebraska Public Power and 
Irrigation District, Tri-County Project, 
in the Hastings (Nebr.) district, with 
headquarters in Hastings. 


Ropert A. VOELKER is now with the 
Francis Engineering Company of Saginaw, 
Mich. 


R. J. McManon, formerly technical 
assistant in the Texas State Reclamation 
Department, was recently appointed state 
reclamation engineer. He will succeed 
Asuiey G. CLASsEN who resigned to be- 
come superintendent of the El Paso Water 
Department 


F. A. TorKELSON has been appointed 
chief engineer for PWA projects in the 
Virgin Islands. He was previously city 
engineer of Wauwatosa, Wis. 


Mixes E. CLarkK is now chief engineer of 
the Seattle and Rainier Valley Railway, 
with headquarters in Seattle, Wash. 


ALLEN S. HAcKetTrT was recently elected 
president of the Louisiana Engineering 
Society succeeding Epwarp S. Brss, 
retiring president. 


KarMy K. MURDICHIAN is now senior 
designer in the Department of Parks, 
City of New York. Previously he was a 
draftsman for Gibbs and Hill of the same 
city. Mr. Murdichian is also an instruc- 
tor in engineering in the evening division 
of the College of Engineering of New 
York University. 
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Joun A. Speece has resigned from the 
Washington State Highway Department 
to accept a position as field engineer at the 
Tacoma (Wash.) plant of the American 
Smelting and Refining Company. 


Grorce L. REeeEp is now in the Inspec- 
tion Division of the Public Works Ad- 
ministration, with headquarters in Wash- 
ington, D.C. He was formerly regional 
structural engineer for the Portland 
Cement Association in Atlanta, Ga. 


RosBert LINTON has been elected chair- 
man of the Southern California Section of 
the American Institute of Mining Engi- 
neers. He was also recently elected direc- 
tor and chairman of the mining committee 
of the Los Angeles Chamber of Commerce. 


Cuarites S. SHAUGHNESSY and SsTH 
Van Loan, together with a third Phila- 
delphia engineer, were awarded medals for 
metitorious work in the public service by 
the Philadelphia Chapter of the American 
Society of Municipal Engineers at its an- 
nual dinner held January 23, 1936. Mr. 
Shaughnessy is president of the Philadel- 
phia Section of the Society. 


Seta G. Hess was recently appointed 
assistant state engineer-inspector of New 
York for the Public Works Administra- 
tion. Formerly he was resident engineer- 
inspector for the Federal Emergency 
Adminstration of Public Works. 





DECEASED 





Writrrep Keerer BARNARD (M. ’13) a 
member of the consulting engineering firm 
of Quinton, Code and Hill-Leeds and Bar- 
nard of Los Angeles, Calif., died in Pasa- 
dena on January 22, 1936, at the age of 
57. After graduating from Yale Uni- 
versity with the civil engineering degree, 
he became a member of the engineering 
staff of the Pennsylvania Railroad. Later 
he was with the Los Angeles and Salt 
Lake Railroad (now the Union Pacific), 
and the Pacific Electric Railway. In 
1912 he retired from railroad work and 
a little later entered private practice. He 
lived in California from 1906 until the time 
of his death. 


Joun Brpopie (M. '94) Major General, 
U.S. Army (retired) died at San Antonio, 
Tex., on January 18, 1936, at the age of 76. 
He was born in Detroit, Mich., on Feb- 
ruary 2, 1859. After graduating from the 
U. S. Military Academy in 1881, he en- 
tered the Corps of Engineers, U. S. Army, 
as a second lieutenant. He saw service 
during the Spanish American War and 





The Society welcomes addi- 
tional biographical material to 
supplement these brief notes 
and to be available for use 
in the official memoirs for 
“Transactions.” 
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later in Puerto Rico and the Philippines. 
From 1907 until the outbreak of the World 
War he supervised river and harbor work 
at San Francisco, Savannah, Baltimore, 
and other American cities. In 1916 Presj. 
dent Wilson appointed him superintendent 
of the U. S. Military Academy. Less 
than a year later he was assigned to organ. 
ize and command the 6th U. S. Engineers, 
a special regiment which was among the 
first troops sent abroad. During his 35 
years of service up to this time he had risen 
through the various grades to the rank of 
major-general. In 1920 he retired from 
the Army. 


Horace CuLPePerR (Assoc. M. 'I7) a 
member of the firm of Culpeper and Flagg 
of Houston, Tex., died in that city on 
January 17, 1936. He was born in Hous- 
ton on August 22, 1883. A specialist ip 
railroads, sanitary engineering, and land 
surveys, he devoted most of his career to 
public service projects in his native state. 
He was with the Houston Light and Power 
Company from 1917 to 1925. For seven 
years he served as city engineer of Magno- 
lia Park, Tex., in which capacity he was 
instrumental in the construction of sani- 
tary sewer and gas main systems. 


FREDERICK CALVIN Davis (M. ‘27 
structural engineer for Gladding, McBean 
and Company of San Francisco, Calif, 
died on January 25, 1936, at the age of 73 
He was born in Lansing, Mich., and gradu- 
ated from Michigan State College in 1886, 
with the degree of B.S.C.E. In 1890 he 
became structural engineer for Gladding, 
McBean and Company of San Francisco, 
Calif. With the exception of four years 
as manager of the Pacific Clay Products 
Publicity Bureau, he remained there for 
the rest of his life, designing the structural 
features of many buildings here and 
abroad. From 1893 to 1901 he was also 
city engineer of Lincoln, Calif. 


BENJAMIN CuRTIS DonHAM (M. '(8) a 
retired civil engineer and president of the 
Glen Ridge (N.J.) Board of Education 
died at his home in Glen Ridge, on January 
14, 1936, at the age of 63. He was born 
in Rockland, Mass., and graduated from 
Massachusetts Institute of Technology i 
1895. From 1900 to 1908 he was with the 
Colburn Bostwick Company on the instal- 
lation of water works at Seoul, Corea 
Following this engagement, he was afhl 
ated with the J. G. White Engineering 
Corporation of New York for a short pe- 
riod. Later he formed the consulting e- 
gineering firm of B. C. Donham. In 1955 
he retired from active practice. 


Howarp Nixon Exmer (M. '86) get 
eral agent for Siebe, Gorman and Com- 
pany, Ltd., of Chicago, Ill., died in that 
city on January 13, 1936. He was bom 
in Bridgeton, N.J., on April 27, 1856, and 
in 1877 graduated as a civil engineer from 
Rensselaer Polytechnic Institute After 
a number of years devoted to the gener 
practice of civil engineering he joined the 
staff of Siebe, Gorman and Company 
1892. He was instrumental in orgamiz™s 
the Chicago Engineers’ Club und servec 
as its first president. In 1% he was 
made an honorary member of | ''¢ club. 
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is Goprrey (M. '14) consulting 

r and educator, died at Duxbury, 

January 17, 1936, at the age of 61. 
H juated from Tufts College in 1895. 
M dfrey later studied at Harvard Uni- 
' Massachusetts Institute of Tech- 
and other colleges in this country 
a! gland. He held doctorates in law 
ience. From 1906 to 1910 he was 
head of the department of science of the 
B : School of Practical Arts, and for 
ste next seven years was consulting engi- 
seer to the Iowa Survey, making a study 
of health conditions in Philadelphia, Pa., 
nd Atlantic City, N.J. In his later 
he was a frequent contributor to 
technical and other magazines. In 1913 
Mr. Godfrey was elected president of 
Drexel Institute in Philadelphia. 


FREDERICK Brttincs Howarp (M. ’78) 
consulting engineer of Detroit, Mich., 
died in that city on May 29, 1934, at the 
age of 88. After graduating from the en- 
gineering school of Union College in 1867, 
he went into surveying work. From 1871 
to 1873 he was in charge of construction 
of the Cayuga Lake Railroad and of ex- 
tensions and branches to the Detroit and 
Rav City Railroad. As chief engineer of 
the Grosse Ile Bridge Company of Michi- 
gan, Mr. Howard was in charge of bridge- 
building projects in and about Detroit. 
During the War he was government in- 
spector on airplane production, and be- 
ginning in 1922 served as general assistant 
engineer on the construction of the Am- 
bassador Bridge across the Detroit River. 
For a number of years he had a consulting 
engineering practice in Detroit. 


CurrrorD SHERRON MacCarra (M. 
vice-president and division manager 
of the Ohio Edison Company of Youngs- 
town, Ohio, died in that city on February 
4, 1936, at the age of 59. He was born in 
Wallingford, Pa., on March 31, 1876, and 
graduated from Lehigh University in 1896. 
He served with electrical engineering or- 
ganizations for a considerable time, in- 
luding fifteen years with the Washington 
Water Power Company and seven years 
with the Pennsylvania-Ohio Power and 
Light Company. In 1930 he joined the 
staff of the Ohio Edison Company, where 
he remained until his death. 


Lup! LAWRENCE Me tivs (Assoc. M. 
») died at Warren, Conn., on January 14, 
at the age of 61. After receiving an 
ngineering degree from Union College in 
he was employed for two years on 
ngmeering and construction work with 
t i Hollow Railroad. For a num- 
t years he was engaged on dam and 
ngineering work and at one time had 

‘rge of the construction of aqueducts 
the Champlain Canal. After his re- 
nt m engineering 20 years ago, 

ade his home in Connecticut. In 

ind 1933 he served as a member of 

ut state legislature. 


AD (M. ’93) U. S. Commis- 
umation, died in Washing- 
January 26, 1936, at the age 

born at Patriot, Ind., on 


January 16, 1858, and graduated from 
Purdue University in 1882 with the bache- 
lor of science degree. Beginning in 1888, 
he was for eleven years territorial engineer 
for Wyoming, and later headed the irriga- 
tion and drainage investigations of the 
U. S. Department of Agriculture. From 
1898 to 1907 Dr. Mead was professor of 
irrigation practices at the University of 
California, leaving the latter institution to 





ELwoop MEAD 


become chairman of the State Rivers and 
Water Supply Commission of Victoria, 
Australia. In 1915 he returned to Cali- 
fornia to resume his professorship. In 
1924 President Coolidge appointed him 
chief of the U. S. Bureau of Reclamation, 
in which capacity he supervised irrigation 
works involving the construction of many 
of the largest dams in the United States. 
Dr. Mead served on commissions in Cuba 
and Haiti and acted as adviser on water 
and irrigation problems to the govern- 
ments of New South Wales, Canada, 
Hawaii, Java, and Mexico. 


ROBERT Brooks Morse (M. ’14) chief 
engineer of the Washington Suburban 
Sanitary District, died at the age of 55 in 
Washington, D.C., on February 1, 1936. 
He was born in Montpelier, Vt., on Sep- 
tember 13, 1880, and graduated from 
Johns Hopkins University in 1901. In 
1904 he received the B.S. degree from 
Massachusetts Institute of Technology 
His engineering career included experi 
ence with the Baltimore Sewerage Com 
mission, the Metropolitan Sewerage Com- 
mission of New York, and the Maryland 
State Department of Health. For the 
latter organization he was in full charge of 
supervising state water supply and sewer- 
age systems. From 1918 until his death 
Mr. Morse was chief engineer for the 
Washington Suburban Sanitary District, 
and from 1910 until his death he was a 
consulting civil and sanitary engineer. 


GreorGE Paut O’CONNELL (Assoc. M. 
10) vice-president of Daniel O’Connell’s 
Sons, Inc., general contractors of Holyoke, 
Mass., died January 3, 1936, at the age of 
56. He was born in Holyoke, Mass., and 
in 1902 graduated from Massachusetts 
Institute of Technology, with the B.S. de- 
gree. His early engineering experience 
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included work as an assistant engineer on 
the construction of water pipe lines for the 
Passaic Water Company of Paterson, N.J. 
From 1904 to 1906 Mr. O’Connell served 
as transitman for the Aqueduct Commis- 
sion of New York City and, thereafter, for 
a number of years as assistant engineer for 
the New York City Board of Water Sup- 
ply, engaged on the survey and construc- 
tion of Ashokan Reservoir. Later he be- 
came an Official of the contracting firm of 
Daniel O’Connell’s Sons, Inc 


FRANK Hurp Pickett (Assoc. M. '17) 
sales engineer for the R. Hardesty Manu- 
facturing Company of Denver, Colo., died 
in July 1935, at the age of 50. He was 
born in Toledo, Ohio, and took engineering 
courses at Purdue University and the Uni- 
versity of Colorado. His experience in- 
cluded surveying, irrigation, and construc- 
tion work. From 1913 to 1916 he was em- 
ployed by J. and F. Kelly of Brooklyn, 
N.Y., in charge of the design and construc- 
tion of waterfront protection structures at 
Sea Gate, Brighton Beach, and Rockaway 
Beach, and of numerous small piers and 
bridges. In 1935, after a number of years 
with the Burnham Manufacturing Com- 
pany of Pocatello, Idaho, he joined the 
staff of the R. Hardesty Manufacturing 
Company. 


Jacosp BoOMBERGER RowrerR (M. '07) 
retired civil engineer and contractor, died 
in Brooklyn, N.Y., on February 7, 1936, 
at the age of 78. He was born in Lancas- 
ter, Pa., and graduated in 1876 from 
Polytechnic College of Pennsylvania at 
Philadelphia. Although much of his en- 
gineering work was accomplished in New 
York City, he constructed many impor- 
tant engineering works in other places. 
These included street car lines in Honolulu, 
the Monadnock Building in San Francisco 
(which remained intact through the earth- 
quake and fire of 1906), and a part of the 
Chicago drainage canal. Until his retire- 
ment ten years ago he had been for many 
years associated with the contracting firm 
of Charles Meads and Company in New 
York City. 


DovuGLas WILLIAM Ross (M. ’99) exam- 
ining engineer for the Public Works Ad- 
ministration in Washington, D.C., died in 
Berkeley, Calif., on June 22, 1935. He 
was born in Iona, Ontario, on December 
7, 1865, and came to the United States in 
1886. Thereafter his career was linked 
with the development of the West where he 
was employed on various pioneering rail 
road, surveying, irrigation, and water 
power projects. For a time he was super- 
vising engineer for the U. S. Reclamation 
Service at Boise, Idaho. 


HENRY BEDINGER Rust (M. '03) chair- 
man of the board of the Koppers Company 
of Pittsburgh, Pa., died in that city on 
January 17, 1936, at the age of 63. He 
was born near Leesburg, Va., in December 
1872. After 11 years’ experience with the 
Pittsburgh Department of Public Works, 
he went into business in 1903 as vice- 
president and general manager of the Rust 
Boiler Company. From 1908 to 1915 he 
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was special representative of the Babcock 
and Wilcox Company, boiler manufac- 
turers of New York. In 1915 he founded 
and became president of the Koppers Com- 
pany, which grew under his guidance to 
become a great holding company with in- 
terests in coal, gas, and electricity pro- 
duction and rail and steamship transpor- 
tation. He remained president until 1933 
when he became chairman of the board. 


EDWARD JouN SCHNEIDER (M. '09) con- 
tracting manager of the bridge and struc- 
tural department of the Columbia Steel 
Company, died in Berkeley, Calif., on 
January 25, 1936, at the age of 60. In 
1900 he graduated from the University of 
Illinois, and in 1907 went to San Francisco 
to become contracting manager, first for 
the American Bridge Company; later for 





the U. S. Steel Products Company; and 
finally for the Columbia Steel Company. 
Among the more important bridges on 
which he was employed are the Carquinez 
Straits Bridge, the Southern Pacific Rail- 
way bridge at Suisun, Calif., and the state 
highway bridge now being constructed 
between San Francisco and Oakland. 


Henry CLEMENT SmitH (M. '01) divi- 
sion engineer of the Philadelphia Division 
of the Reading Company, died on January 
11, 1936. He was born in 1860 and gradu- 
ated from the University of Pennsylvania 
in 1881. His career centered chiefly in 
railroad work. Among the lines with 
which he was connected were the Little 
Rock and Fort Smith Railroad, and the 
Philadelphia, Wilmington and Baltimore 
Railroad. His service with the Reading 
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Apprr1ions TO MEMBERSHIP 


Autr, Avoust Lours (Jun. °36), Field Clerk, 
Inspection Div., PWA, 379 East 2d North 
St., Logan, Utah 


Arena, AnceLto THomas (Jun. '36), 109 Beech 
St., Yonkers, N.Y 


Asuron, Nep Lower. (Assoc. M. '36), Chf 
Designer, Kansas City Office, Ash-Howard- 
Needles & Tammen, 1012 Baltimore Ave., 
Kansas City, Mo 


BertatT, James Aupemarp (Jun. '36), 38-33 
One hundred and fiftieth St., Flushing, N.Y. 


Barrasso, AntHony Joun (Jun. °36), Constr. 
Foreman, State Dept. of Highways (Res., 310 
South 6th St.), Reading, Pa 


Benas, Benyamin (Assoc. M. °35), San. Eng. 
Designer, Eng. Dept., City of San Francisco, 
Room 367, City Hall, San Francisco, Calif. 


Benyes, Henry Herman (Jun. '35), 921 West 
42d St., Kansas City, Mo 


Berexowrrz, Stoney Aprian (Jun. "35), U.S 
Marine Hospital, Key West, Fla 


Bisuor, Avery Arvin (Jun. '35), Box 247, Logan, 
Utah. 


Bosworth, Lewts Ausa (Jun. "35), Bridge Insp., 
State Highway Dept., Box 454, Chelsea, Mich. 


Bray, Oscar Simon (Assoc. M. '35), Project 
Supt., U.S. Dept. of the Interior, National 
Park Service, Cold Spring, N.Y. 


Buzo, Ziunt Jusure (Jun. °35), Seksioni Anti- 
malarik, Tirana, Albania. 


Canoon, James Wayne (Jun. '35), Care, U.S. 
Bureau of Reclamation, St. George, Utah. 


Carter, Vernon Lee (Jun. 36), Rodman, State 
Highway Comm., Box 425, Clay Center, Kans 


Cursaret, Marro Vincent (Jun. '35), 2340 Bel- 
mont Ave., New York, N.Y 


Cocurane, Henry Park (Assoc. M. '35), Eng 
Draftsman, U. S. Navy Dept., Puget Sound 
Navy Yard (Res., 43 South Court Apartments), 
Bremerton, Wash. 


Conwett, Wittiam Antruony (Assoc. M. '36), 


Designer, Allegheny County Authority (Res., 
221 Ulysses St.), Pittsburgh, Pa 


Corpon, Wim.1aM Atrrep (Jun. '35), Island 
Park, Idaho. 


Cornetivs, Wiutram Pascat (Jun. °36), In- 
strumentman, State Highway Dept., 706 
South Walnut St., Clarksville, Tex. 


DeVore, Ropney Water (Jun. '35), 100 Coch- 
ran Rd., South Hills Station, Pittsburgh, Pa. 


Donatpson, Howarp Wiit1aM (Jun. '35), 503 
West Colden St., Polo, LiL. 


Downe, CHarRtes Epwarp (Jun. '35), Drafts- 
man, U.S. Engr. Office, Lock Design Div. 
(Res., 1620 Sixteenth Ave., South), Nashville, 
Tenn 


Erskine, James Ancona (Jun. '35), 124 Mar- 
stellar St., West Lafayette, Ind. 


Farrett, Georce Westey (Assoc. M. '36), City 
Engr., City Hall, Hannibal, Mo, 


Fink, WrcutaM Kennerna (Jun. '35), Crows Land- 
ing, Calif. 


Gamerett, James Wyatt (Jun. '35), Eng. Aide, 
SCS, Anderson (Res., 402 Brown Ave., Bel- 
ton), S.C. 


Gorpon, Ricwarp Tuomas (Assoc. M. °'35), 
Draftsman, Office of Chf. Engr., Board of 





TOTAL MEMBERSHIP AS OF 
FEBRUARY 9, 1956 


Members 5,713 
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Company extended for a period of over 
thirty years. 


REENEN JACOB VAN REENEN (Assoc. M. 
11) died in Pretoria, Union of South 
Africa, on October 19, 1935, at the age of 
51. He was born at Calvinia, Cape Proy- 
ince, South Africa. In 1902 he received 
the B.A. degree from the University of 
Cape of Good Hope, and in 1906 that of 
C.E. from Lehigh University at Bethle. 
hem, Pa. While he was in the United 
States he was employed by the Tri-State 
Land Company of Nebraska on canal 
construction. In December 1907, after a 
study of irrigation centers in the western 
states, he returned to South Africa and 
entered private practice as an irrigation 
engineer. Later he was employed on work 
for the irrigation department of Cape 
Colony. 


Estimate and Apportionment, City of New 
York, 2700 Municipal Bidg., New York, N.Y 


Grasier, Frepertck Arpen (Jun. °35), 159 
Hillside Ave, Klamath Falls, Ore. 


Ham, Cavis Beecuer (Jun. 35), Rodman, Mol- 
fat Water Tunnel Project (Res., 1824 Race 
St.), Denver, Colo. 


Harper, Bernarp Samvuet (Jun. °35), Engr, 
Los Angeles County Sanitation Dists., 1837 
Pine Street, San Gabriel, Calif. 


Hatrrvup, Ricsarp Apoitpn (Jun. '35), Junior 
Engr., Eng. Dept., Standard Oil Co. of Cali 
fornia, 225 Bush St., Room 1218, San Francisco 
(Res., 2235 Hearst Ave., Berkeley), Calif. 


Hayes, Joun Marion (Jun. °36), Junior 
Eng. Draftsman, TVA, Knoxville (Res., Bean 
Station), Tenn. 


Hetmicn, Danret ANDREW (Assoc. M. ‘36), 
Asst. Engr., Jefferson County Highway Dept., 
Room 216 Court House, Birmingham, Ala. 


Jensen, Eart Samvuet (Jun. "35), Care, US 
Bureau of Reclamation, Provo, Utah. 


Jounston, Rosert Cosstn (Jun. '36), 106 East 
236th St., New York, N.Y. 


Jones, Paut Acnew (M. °36), Engr, U.5 
Bureau of Reclamation, 600 First Ave., Yuma, 
Ariz. 


Keaveny, Fecrx James (Jun, '35), Computer 
U.S. Coast and Geodetic Survey; 162 Hunter 
Ave., Yonkers, N.Y. 

Kennepy, Joseru Mrcnart (Jun. °35), 3419 

Cannon Pl, New York, N.Y. 


Kenny, James StepHen (Assoc. M. '36), Asst 
Engr., Floyd Bennett Airport, Dept. of Docks, 
City of New York; 7256 Manse St., Forest 
Hills, N.Y. 

Ketcuum, Mito Ciement (Jun. °35), 525 Pree 

pect Boulevard, Pasadena, Calif. 


Knapp, Ropert Tatpor (M. °35), Cons. East, 
Los Angeles County Flood Control Dst 
Cons. Engr., Met. Water Dist. of Southers 
California; Asst. Prof., Mech. Eng., Califoro# 
Inst. of Technology, Pasadena, Calif. 

Krovur, Benyamin Apam (Jun. "35), 19 Joba > 

Amsterdam, N.Y. 
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LA 1, Frank Satvatore (Jun. '35), 337 East Aide, TVA, 410 City National Bank Bidg., Ssitn, Wittrme Wane (Jun. "31; Assoc. M. '35), 


bh St., New York, N.Y. 


I rep (Jun. '35), 804 West 29th St., Austin, 


Lieescuer, ARTHUR FRANK (Jun. '36), Insp. of 
str., Outer Harbor Terminal, Port of Oak- 
sod «6((Res., 979 Grosvenor PIl.), Oakland, 


Luc Wiutram Fatconer (Jun. '35), Care, 
U. S. Forest Service, Childress, Tex. 


Marrin, Eart Howarp (Jun. '35), 434 Spruce 
St., Apartment 3, Morgantown, W.Va. 


Memory, Duncan Tuomas (Assoc. M. °36), 
Office Ener. (Executive Asst.), TVA, Tazewell, 
Tenn 


Mutter, RayMonp VERNON (M. '36), Lt.-Com- 
mander, C.E.C., U.S.N., Asst. Public Works 
Officer, New York Navy Yard, House M, 
Navy Yard, Brooklyn, N.Y. 


Oaxey, Joun Artuur (Assoc. M. °'36), Instr., 
Civ. Eng. Dept., Columbia Univ., New York, 
N.Y. 

Orrrcer, Ropert Mayrrerp (Jun. °35), Sani- 
tarian, Santa Fé County; 304 South 5th St., 
Raton, N. Mex. 


OvurLanp, GiLtpert Wayne (Assoc. M. °35), 
Designer, Los Angeles County Flood Control 
Dist., Los Angeles (Res., 1650 North Holliston 
Ave, Pasadena), Calif. 


PoweLt, Frep Jackson (Assoc. M. ’35), Partner 
with A. U. Whitson (Res., 42-23 One Hundred 
and Sixty-Fifth St.), Flushing, N.Y. 


Ovuunty, THomas Patrick (Jun. '36), 601 West 
163d St., New York, N.Y. 


Ruiepe. Geratp Evucene (Jun. '35), 1918 West 
47th St. Terrace, Kansas City, Kans. 


Rincet, Pump (Jun. °35), Junior Draftsman, 
B P.M. (CWA), New York (Res., 565 Elton 
St., Brooklyn), N.Y. 


Rinne, CLARENCE Emr (Jun. '35), Junior Engr., 
Standard Oil Co. of California, San Francisco 
Res., 1316 Albina Ave., Berkeley), Calif. 


Rotetre, Romeo (Jun. '35), 2052 West 7th St., 
Brooklyn, N.Y. 


Rouse, Hunter (Assoc. M. °36), California 
Inst. of Technology, Pasadena, Calif. 


Russe.t, Howarp Artuur (Jun. '35), Civ. Engr., 
Soulé Steel Co., San Francisco (Res., 2400 
Durant Ave., Berkeley), Calif. 


SAMPPALA, LEONARD JOHANN (Jun. ’35), Crystal 
Falls, Mich 


SARANTERO, Emit Josepn (Jun. '35), Eng. Drafts- 
man, Mech., Bureau of Ordnance, Navy Dept., 
Navy Yard (Res., 31 St. Marks Ave.), Brook- 

N y 


siInceR, Max (Jun. '35), Junior Highway 
Div. of Highways, 307 West Main St., 
Carbondale, Ill. 


SEEGER, WitttaM Ropert (Jun. °'35), 2267 
Thirty-Fifth Ave., San Francisco, Calif 


eFLeY, Howarp Witson, Jr. (Jun. °35), Asst., 
Eng. Corps, Div Engr’s Office, P.R.R. (Res., 
S22 Plum St.), Erie, Pa. 


a DeWitt Mrs (Jun. '35), Coulee Dam, 





» - Mi CHARLES Epwarp (Jun. '35), Junior 
H , Engr., Grade VIII, State Div. of 
fi} Dist. 6, 2d and Ash Sts. (Res., 1501 
~owell Ave), Springfield, Ill. 

‘HOMPSON, Jesse Nems (Jun. 35), 380334 
Vuval, Austin, Tex, 

7 CHARLES Vicror (Jun. ’35), Steel 
Detailer iscon Steel Co., 222 Outlook Ave., 
i r gst x? Ohio. 


b Foster (Jun. '36), Under Eng. 


Paducah, Ky. 


Van Camp, CHANNING PoLLocK (Jun. °35), 
Junior Topographic Engr., U.S. Geological 
Survey, 219 East Center St., Pomona, Calif. 


Van Horn, Ropert Bowman (M. '36), Associate 
Prof., Civ. Eng., Univ. of Washington (Res., 
3847 Forty-Third Ave., N.E.), Seattle, Wash. 


Vaucuan, Evan WriutaM (Jun. '35), Eng. Aide, 
Gen. Eng. Div., TVA, Box 277, Norris, Tenn. 


Venarp, Joun Vicror (Jun. °35), Concrete 
Insp., Grade A, Constr. Dept., State Highway 
Comm., 1001 Ave. C, Dodge City, Kans. 


WuHeecer, Watter McCrave (Assoc. M. 36), 
City Engr. (Res., 213 South Walnut St.), 
Grand Island, Nebr. 


Witson, Gurutac (Assoc. M, '35), Care, Braith- 
waite & Co. (India) Ltd., Box 427, Calcutta, 
India. 


YuxrTasevi VivaTana, Luane (Assoc. M. °35), 
Constr. Engr., Royal State Rys. of Siam, 
Bangkok, Siam. 


ZeHETNER, FRANCIS CHARLES (Assoc. M. '36), 
Prof. and Head of Dept., Eng. Mechanics, 
Manhattan Coll., New York, N.Y. 


MEMBERSHIP TRANSFERS 


ANCKAITIS, Victor Wrii1aM (Jun. '28; Assoc. M. 
*36), Boro Engr. of Wilson Boro; Asst. Supt. 
of Highways, Northampton County, State 
Dept. of Highways (Res., 1929 Ferry St.), 
Easton, Pa. 


BrrMan, Herman (Jun. '26; Assoc. M.’35), Supt. 
of Constr., Works Div., Dept. of Parks (Res., 
542 Rosedale Ave.), New York, N.Y. 


Browper, Epwarp Marion, Jr. (Jun. °27; 
Assoc. M. °'35), Structural Draftsman, Section 
of Office Engr., Dept. of Operation and Main- 
tenance, The Panama Canal, Box 67, Balboa 
Heights, Canal Zone. 


Cox, Greorcre Francis (Jun. "26; Assoc. M. 
°35), Junior Asst. Engr., Grade 2, State Div. of 
Highways, Poughkeepsie (Res., 98 Rosedale 
Rd., Tuckahoe), N.Y. 


Dunstan, Grrpert Hart (Jun. '27; Assoc. M. 
*35), Asst. Prof., Gen. Eng., Univ. of Southern 
California, Los Angeles, Calif. 


Ivancicu, Paut Nicnoras (Jun. ’27; Assoc. M. 
*36), 710 Hawthorne Ave., Houston, Tex. 


Lane, Dwicut Arnotp (Assoc. M. "24; M. 
‘35), Asst. Engr., Bureau of Water Works and 
Supply, City of Los Angeles, Box 240, Arcade 
Annex, Los Angeles, Calif. 


Larson, Roy Epwitn (Jun. '26; Assoc. M. '35), 
Estimator, James Stewart & Co., Inc., 230 
Park Ave., New York, N.Y. 


Lewis, WILtiAM Wailtrrecp (Jun. "34; Assoc. M. 
*36), Instr., Civ. Eng., Duke Univ., Box 294, 
College Station, Durham, N.C. 


LOEHNINGER, FERDINAND TrRUESDELL (Assoc. M. 
"25; M. '35), Cons. Engr., 22 East 40th St., 
New York, N.Y. 


Morta, ARNALDO ALves ba (Assoc, M.'31; M. 
*35), Mer.-Director, Cia Carbonifera de Ribei- 
rao Nova; Civ. Engr., Box 1759, Sao Paulo, 
Brazil. 


Niemen, E_mer Jacos (Jun. '30; Assoc. M. '36), 
Associate Engr., Coulee Dam. U.S. Bureau of 
Reclamation, Box 68, Coulee Dam, Wash. 


Renz, Cart Frep (Jun. ’24; Assoc. M. °35), 
Asst. Testing Engr., Los Angeles County 
Flood Control Dist., Los Angeles (Res., 217 
South 6th St., Alhambra), Calif. 


See.ty, Georce Herman (Jun. '27; Assoc. M. 
'36), Engr., Lago Petroleum Corporation, 
Apartado 172, Maracaibo, Venezuela. 


Suockiey, Dace Ropert (Jun. '29; Assoc. M. 
*35), Asst. Agri. Engr., SCS, Dept. of Agri- 
culture, Fort Wingate, N. Mex. 


Asst. Structural Engr., Bureau of Yards and 
Docks, U. S. Navy Dept., Washington, D.C. 
(Res., 3008 Second Rd., North, Clarendon, 
Va.). 


Snyper, Morris Kay (Assoc. M. '27; M. °35), 
Prof., San Eng., and Head, Dept. of Civ. Eng., 
State Coll. of Washington (Res., 305 Columbia 
Ave.), Pullman, Wash. 


Sorensen, Acton Harry (Jun. "27; Assoc, M 
*35), Engr., Caldwell & Richards (Res., 929 
California Ave.), Salt Lake City, Utah. 


Soroka, Mary Ovea (Jun. '27; Assoc, M. '36), 
Engr., Julian P. Friez & Sons, Inc., 4 North 
Central Ave., Baltimore, Md. 


Struck, Henry Epwarp (Jun. "26; Assoc. M. 
35), Asst. Highway Engr., State Div. of High- 
ways, Bridge Office (Res., 1901 Dial Court), 
Springfield, Ill. 


Vetter, Carp Perer Pepersen (Assoc. M. '27; 
M,. '35), Engr., U.S. Bureau of Reclamation, 
Denver, Colo. 


Weeowe!ser, Jacon (Jun. ‘30; Assoc. M. °35), 
Asst. Engr., Mason & Hanger Co., Inc., 481 
Eleventh Ave., New York, N.Y. 

REINSTATEMENTS 


BARNES, JAMES Newron, Jun., reinstated Feb. 4, 
1936, 


BERNHANG, SAMuRBL, Assoc. M., reinstated Feb. 3 
1936, 


Caproni, Leo Francts, Affiliate, reinstated Jan 
22, 1936. 


Davis, Cuartes McRar, Assoc. M., reinstated 
Jan. 20, 1936. 


Doerr, Haro_p Francis, Assoc. M., reinstated 
Feb. 6, 1936, 


Hicerns, THomas W1iLtaM, Assoc. M., reinstated 
Jan. 28, 1936. 


Jounson, Tom Royse, Jun., reinstated Jan. 27, 
1936. 


McKenzir, ALEXANDER MAxwett, Assoc. M., 
reinstated Jan. 30, 1936 


Snyper, LAwrence KING, Jun., reinstated Jan, 
30, 1936 


Voxkac, ROLAND, Assoc. M., reinstated Jan. 22, 
1936. 


Woopsury, Wutiam Nicott, M 
Jan. 13, 1936. 


, reinstated 


Younc, ARRIGO Mazzucato, M 
Jan. 20, 1936. 


, reinstated 


RESIGNATIONS 


CrosetTo, Epwarp Francis, Assoc. M., resigned 
Jan. 24, 1936. 


Dack, Bruce M., Jun., resigned Jan. 20, 1936. 


Goopricu, GrLMan GRANGER, Jun., resigned Jan. 
14, 1936. 


Herzier, Pau. Greorce, Jun., resigned Jan. 20, 
1936. 


Jackson, CHARLES Tuomas, Assoc. M., resigned 
Jan. 13, 1936. 


LANGMAN, RICHARD SHERRARD, Jun., resigned 
Jan. 20, 1936. 


Martens, LeRoy Perer, Jun., resigned Jan. 13, 
1936. 


Owen, Ernest VALENTINE, Assoc. M., resigned 
Jan. 14, 1936. 


Ross, ALBERT Warp, JR., Jun., resigned Jan. 20, 
1936. 


WartstTsin, Davin, Jun., resigned Jan. 8, 1936. 


Witmer, Ear Joun, Jun., resigned J an. 14, 1936 
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The Constitution provides that the Board of Direction shall elect or 


reject all applicants for admission or for transfer. 
determine justly the eligibility of each candidate, the Board must 


depend largely upon the 
membership for information. 

Every member is urged, 
therefore, to scan carefully Grape 
the list of candidates pub- 
lished each month in Crvit 
ENGINEERING and to furnish 
the Board with data which 
may aid in determining the Junie 
eligibility of any applicant. 

It is especially urged that 
a definite recommendation as 
to the proper grading be Fellow 


Member 


Member 


Affiliate 


given in each case, inasmuch 
as the grading must be based 





In order to 


MINIMUM REQUIREMENTS FOR ADMISSION 


LENGTH oF 
GeneraL REQUIREMENT AGE ACTIVE 
PRACTICE 
Qualified to design as well as . 
to direct important work 35 years 12 years* 
Associate §—Ouslified to direct work 27 years 8 years* 
Qualified for sub-professional 20 yearst ty * 
Qualified by scientific acquire- 
ments or practical experience 35 years 12 years* 


to cooperate with engineers 
Contributor to the permanent funds of the Society 


* Graduation from an engineering school of recognized reputation is equivalent to 4 


years of active practice. 
t Membership ceases at age of 33 unless transferred to higher grade. 





upon the opinions of those who know the applicant personally as 
well as upon the nature and extent of his professional experience. 
Any facts derogatory to the personal character or professional 


reputation of an applicant 
should be promptly commu- 
nicated to the Board. 


RESPONSIBLE cea 
CHARGE OF Communications relating 
Worx . . 
‘ to applicants are considered 
5 years of im- . * 
portant work  trictly confidential. 
. The Board of Direction 
— will not consider the appli- 
cations herein contained from 


residents of North America 
until the expiration of 30 
days, and from non-residents 
of North America until the 
expiration of 90 days from 
the date of this list. 


5 years of im- 
portant work 


The fact that applicants refer to certain members does not necessarily mean that such members endorse. 


ADMISSIONS 


AKaNns, James Ernest, Tate Springs, Tenn. 
(Age 27.) Senior Eng. Aide, Party Chf. and 
Concrete Inspector, U. S. War Dept., Chat- 
tanooga, Tenn. Refers to J. W. Bradner, Jr., 
N. W. Dougherty, E. Harsch. 


Aveeroa, Atvyn Ctiype, Florence, Ala. (Age 
28.) Eng. Aide (Transitman and Computer), 
Dept. of Electricity, TVA. Refers to H. M. 
Clute, F. H. Conley, W. R. Dunn, P. B. 
Hill, F. W. Truss, G. D. Whitmore. 


Anperson, Arvat Lioyp, Washington, D.C. 
(Age 33.) Ener., U.S. Forest Service. Refers 
to M. B. Arthur, I. C. Crawford, J. C. Dort, 
R. S. Henderson, E. W. Kramer, R. W. Lin- 
coin, J. P. Martin, T. W. Norcross. 


Banpy, Writ1aM Roy, Helena, Mont. (Age 51.) 
With U.S. General Land Office as U. S. Cadas- 
tral Engr. in Montana, Wyoming, New Mexico, 
and Nebraska. Refers to C. S. Heidel, P. L. 
Inch, F. M. Johnson, A. D. Kidder, W. A. 
Lamb, W. H. Richards, Jr., C. G. Tudor. 


Bernstern, Josern Joun, Eastport, Maine. 
(Age 29.) Associate Engr., U.S. Engrs. Re- 
fers to H. L. Cook, B. C. Dunn, F. P. Fifer, 
H. H. Hatch, F. J. Nebiker. 


Berwick, WrictiaMm Evans, Brightwaters, N.Y. 
(Age 35.) Asst. Gen. Supt., Long Island State 
Park Comm., Babylon, N.Y. Refers to J. M. 
Belknap, H. Five, J. Forgie, C. E. Fraser, A. E. 
Howland, S. Shapiro 


Booxsr, James Lester, Jr., Little Rock, Ark. 
(Age 30.) Tech. Engr., State Engr.’s Office 
(PWA). Refers to W. E. Ford, G. L. Fry, 
R. C. Gibson, W. H. Marak, J. M. Page, W. W. 
Zass. 


Brown, Dwrourt, Arcadia, Fla. (Age 34.) Proj- 
ect Engr., State Road Dept. of Florida. Re- 
fers to J. H. Dowling, W. A. Hadley, B. P. 
McWhorter, J. A. Riviere, J. R. Slade, C. W. 
Wright. 


Cuecazzi, Paut Cassar, Shanghai, China. (Age 
31.) Head of his own firm, Cons. Civ. and 
Structural Engrs., Archts., Surveyors and Land 
and Estate Agents. Refers to H. F. Barnes, 
U. F, Beichmann, H. Berents, J. A. Ely, C. N. 
Joyner. 





Cugrery, James Linton, Philadelphia, Pa. (Age 
31.) Associate with H. A. Kuljian & Co., Cons, 
Engrs. Refers to L. E. Camblos, F. L. Castle- 
man, C. L. Harris, B. Lafferty, R. L. Sackett. 


Cuurcsa, Josuva Price, Deming, N.Mex. (Age 
41.) Dist. Engr. (Dist. Highway Engr.), New 
Mexico State Highway Dept. Refersto L. R. 
Allison, G. F. Conroy, B. G. Dwyre, F. G. 
Healy, T. M. McClure, G. D. Macy, A. O. 
Peabody, L. C. Rockett. 


Cockxey, Joun Davipson, Claiborne, Md. (Age 
38.) Prin. Engr., Inspector Supt., U.S. Bureau 
of Public Roads, Roanoke, Va. Refers to 
Cc. M. Africa, W. M. Austin, H. K. Bishop, 
O. L. Brodie, E. G. Middleton, H. J. Spelman, 
G. S. Ward. 


Corrsy, Partie Joun, Boston, Mass. (Age 25.) 
Computer, Local Control Survey of Massa- 
chusetts (WPA). Refers to J. B. Babcock, 3rd, 
T. R. Camp, J. W. Howard, G. E. Russell, 
Cc. M. Spofford. 


Cowan, Merton Rosert, Rochester, Minn. 
(Age 23.) Refers to J. W. Howe, R. B. Kitt- 
redge, B. J. Lambert. 


Drums, CHaRiLes Cirmnton, Lawrence, Kans. 
(Age 28.) Asst. State Director, Community 
Sanitation Project (WPA), U.S. Public Health 
Service, Topeka, Kans. Refers to W. E. Bal- 
dry, E. Boyce, D. D. Haines, J. O. Jones, R. E. 
Lawrence, W. C. McNown, R. J. Paulette, F. A. 
Russell, F. M. Veatch. 


Devunot, Grorce STANtey, Sacramento, Calif. 
(Age 40.) Associate Topographic Engr., U.S. 
Geological Survey. Refers to L. L. Bryan, 
W. R. Chenoweth, H. H. Hodgeson, R. R. Mon- 
beck, C. N. Mortenson, J. G. Staack. 


Encier, Lestie Winrrep, New York City. 
(Age 27.) Tutor, Civ. Eng. Dept., Coll. of City 
of New York. Refers to W. Allan, R. E. Good- 
win, F. O. X. McLoughlin, J. S. Peck, W. L. 
Willig. 


Estes, FRANKLIN Epwarp, Albuquerque, 
N. Mex. (Age 58.) Project Engr., New Mexico 
Highway Dept.; Dist. Superv. Engr., CWA 
and ERA of New Mexico. Refers to D. H. 
Barber, J. H. Dorroh, B. G. Dwyre, J. N. 
Gladding, L. E. Lyon, T. M. McClure, G. M. 
Neel, G. C. Street, Jr. 
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Ewinc, Westey Caarves, San Francisco, Calif. 
(Age 25.) Refers to C. Derleth, Jr, B. A. 
Etcheverry. 


FARQUHARSON, Freperick Burr, Seattle, Wash 
(Age 40.) Asst. Prof. of Civ. Eng., Univ. of 
Washington. Refers to C W. Harns, J. 
Kylstra, G. E. Large, C. C. May, C. C. More 
R. G. Tyler. 


Fiscuer, ANTHONY JosePH, New York City 
(Age 34.) San. Development Engr., The Dorr 
Co., Inc. Refers to R. A. Allton, F. Bach- 
mann, L. H. Enslow, G. B. Gascoigne, H. H. 
Hendon, C. G. Hyde, W. Rudolfs. 


Fristoe, Ropert Epwrn, Galveston, Tex. (Age 
44.) Chf. Engr., Galveston Wharf Co. Re- 
fers to E. C. H. Bantel, G. G. Edwards, K. E 
Kirby, J. L. Starkie, J. Vawter, C. C. Washing- 
ton, G. G. Wickline. 


Gaytorp, Epwin Henry, Jr., Athens, Ohio 
(Age 33.) Asst. Prof., Dept. of Civ. Eng. 
Ohio Univ. Refers to C. G. Conley, L. M 
Gram, J. D. K. Lyman, F. H. Neff, F. L 
Plummer, H. C. Plummer. 


Goopwin, James Witt1aM, Birmingham, Ala 
(Age 31.) J. W. Goodwin Eng. Co., Cons 
Engrs. on PWA projects. Refers to J. A. © 
Callan, H. A. Davies, A. C. Decker, A. B. Dun- 
ning, H. H. Hendon. 


HamMonp, Grorce Warren, Freehold, NJ 
(Age 22.) Transitman, Suburban Home- 
steads, Hightstown (N.J.) Project. Refers to 
A. Atkinson, H. N. Lendall. 


Hargison, SHANNON, Dallas, Tex. (Age 32) 
Party Chf., Civ. Eng. Dept., Shell Petroleum 
Corporation, Houston, Texas. Refers to W. M. 
Eliot, J. A. Focht, W. J. Fuston, R. B. Pratt, 
T. U. Taylor. 


Hartiins, Warpo, Dover, Ohio. (Age 40.) 
Arnold, Rosch & Hartline, Civ., Mining and 
Structural Engrs., New Philadelphia, Obio 
Refers to W. P. Brown, J. W. Bulger, J. 5 
Gena, A. E. Kimberly, C. T. Morris, J. R. 
Smart, F. H. Waring. 


Hizon ¥ Ocnoa, Anprss, Washingtoo, DX 
(Age 30.) Graduate student, Corne!! Univ. © 
Philippine Govt. Scholar, Dept. 0! Public 
Works and Communications, M0" . 
Refers to H. G. Avers, F. A. Barnes, > * 
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ister, R. R. Lukens, F. J. Spry, P. H. Roserts, Cartes Presstey, Marion, S.C. 
erwood. (Age 48.) Johnson & Roberts, Engrs. Refers 


Birdseye, W. R. Chenoweth, H. H. Hodgeson, 
R. R. Monbeck, C. N. Mortenson, J. G. 


y as Haskins, M. L. Hutton, R. O. Ruble. 43.) Field Engr. and Draftsman on CWA, Commrs., Pittsburgh, Pa. Refers to N. F. 
ence. CCC, and PWA projects, surveys, maps, etc. Brown, N. B. Jacobs, P. W. Price, C. M. Rep- 
. La Vattey, Epwarp Criovis, Bronx, N.Y. (Age Refers to A. M. Brosius, E. H. Feldmann, G. W. pert, J. M. Rice, M. R. Scharff. 
ional 32) Instructor, Coll. of Eng., New York Gardner, F. J. Laverty, C. Ji Suhr, A. M. Wy- 
icant Univ. Refers to L. V. Carpenter, A. Haring, man. Witson, Verne Grorce, Ames, Iowa. (Age 
r. Saville, C. T. Schwarze, D. S. Trowbridge, 22.) Draftsman, Bridge Dept., lowa Highway 
mene S F. Yasines, Scuaprro, Koppert, Columbus, Nebr. (Age 35.) Comm. Refers to R. A. Caughey, F. Kerekes, 
Designer, Harza Eng. Co. Refers to H. A. R. A. Moyer. 
sling McCrone, Joun Roy, Jx., Havre de Grace, Md. Beckwith, W. L. Fulton, H. J. Hansen, L. F. 
. ‘Age 32.) Cons. Engr. and Gen. Contr. Re- Harza, J. H. Heald, C. H. James. Wictsre, Raven Mivan, Princeton, Ind. (Age 
dered fers to J. G. Barry, C. B. Bryant, A. F. Di 25.) Jun. Tech. Foreman (Engr.), Soil Con- 
Domenico, J. B. Jenkins, R. Mather, S. J. ScuHLEesINGER-CARRERA, Luts ANTONIO MIGUEL, servation Service, U.S. Dept. of Agriculture. 
; Raymond, R. M. Reindollar. Guatemala City, Guatemala. (Age 38.) Cons. Refers to G. E. Lommel, R. B. Wiley. 
ction Engr. and Contr. Refers to J. E. Alcaine, Jr., 
ppli- McLean, Wittram Bisset, Bethlehem, Pa. A. A. Bickford, A. S. Hadley, M. E. Lopez Wittwer, Norman Cart, Rahway, N.J. (Age 
Age 28.) Designer, Fabricated Steel Constr., Harrison, A. A. Martinez, S. Vilar y Boy, L. F. 41.) Res. Engr., Inspector, FEA of PW, 
from Bethlehem Steel Co. Refers to E. F. Ball, Whitbeck. Washington, D.C. Refers to W. C. Cattell, 
erica E. L. Durkee, W. H. Jameson, J. Jones, P. J. F. C. Claus, H. T. Critchlow, H. M. Freeburn, 
Quimby. Scuoo.tey, Froyp Wayne, Los Angeles, Calif. W. A. Goff, H. N. Lendall, E. H. Maier, H. J. 
f 50 (Age 37.) In charge of Los Angeles Office Sherman, B. A. Sleeper, J. A. Williams 
dents MINSHALL, NEAL EDWARD, La Crosse, Wis. Chicago Bridge & Iron Works. Refers to L. A. 
il the Age 36.) Eng. Supervisor of ECW Camps, Elsener, A. H. Fuller, G. T. Horton, F. W. Zottwec, Hersert Aucusrus, Rochester, N.Y. 
. Soil Conservation Service. Refers to F. M. Karge, R. J. Reed. (Age 37.) Computer, Eng. Dept., City of 
Srom Dawson, D. W. Mead, H. W. Mead, C. V. Rochester. Refers to P. A. Covas, E. A 
Seastone, L. C. Tschudy, C. N. Ward, E. N. ScHRADER, FLoyp FRANKLIN, Charlottesville, Va. Fisher, M. D. Hayes, W. H. Roberts, J. F. 
Whitney (Age 34.) Associate Engr., U. S. Geological Skinner, A. L. Vedder, E. H. Walker. 
: Survey, Water Resources Branch. Refers to 
noone, Jou Aa —) a " —— J. A. Anderson, N. C. Grover, H. F. Hill, A. H. FOR TRANSFER 
Draftsman and Inspector, Jom ighway Dist. -¢. CG. S.S. <8 A 
se ia Ratan te — J. C. Hoyt, C. G. Paulsen, S. S. Stein FROM THE GRADE OF ASSOCIATE 
Calif man, W. B. Boggs, P. K. Davis, A. S. Gelston. MEMBER 
'B A. Scurontz, CHatmMerRs CLINTON, Jacksonville, 
- O.sex, Bruce CHarves, Seattle, Wash. (Age Fla. (Age 61.) Asst. to Engr. in Charge, BERGMAN, Etmer Otro, Assoc. M., Boulder, 
22) Refers to C. C. More, F. H. Rhodes, Jr., Calooshatchee River and Lake Okeechobee Colo. (Elected Oct. 14, 1929.) (Age 44) 
Wash R.G Tyler. Drainage Project, U. S. Dist. Engr.’s Office. Associate Prof. of Civ. Eng , Univ. of Colorado. 
% age Refers to G. M. Bull, R. Follansbee, G. B. Refers to L. F. Copeland, F. W. Dencer, C. L. 
Pa.wors, Hovey Duncan, Frankfort, Ky. (Age Hills, M. C. Hinderlider, G. A. Youngberg. Eckel. H. J. Gilkey, I. E. Houk, W. C. Hunt- 
ms, J 50.) Pres. and Gen. Mgr., Kentucky Concrete ington. 
» aime Pipe Co., Inc. Refers to H. R. Creal, J. F. Serra-Zanettt, Uco, New York City. (Age 45.) 
Grimes, C. W. Lovell, G. H. Sager, Jr., D. V. Designer, U. S. Navy Yard, Brooklyn, N.Y. Dort, Joserpn CummMincs, Assoc. M., Washing- 
Terrell, J. S. Watkins. Refers to R. W. Boyd, T. W. Marshall, H. C. ton, D.C. (Elected Nov. 3,1915.) (Age 50.) 
¢ City Paddock, J. P. H. Perry, M.S. Rich. Asst. Regional Forester, Div. of Eng., U. S. 
ne Dorr Park, Kennets Foors, Peoria, Ill. (Age 44.) Forest Service. Refers to C. A. Betts, H. K 
-¥- Ener. with R. G. Le Tourneau, Inc. Refers to Suaver, Ropsert Ezexret, Lexington, Ky. Bishop, F. H. Fowler, N. C. Grover, W. L 
, H. R. P. Bryan, J. F. Johannsen, R. Matthew, (Age 30.) Asst. Prof. of Civ. Eng., Univ. of Huber, H. S. Jacoby, E. W. Kramer, T. W. 
F.H. Tibbetts, R. G. Wadsworth, H. I. Wood. Kentucky. Refers to W. J. Carrel, J. F. Norcross, V. M. Peirce. 
Grimes, C. W. Lovell, H. L. Shearer, D. V. 
(Age Parker, WatTeR HuNTINGTON, Minneapolis, Terrell, J. S. Watkins. Dresser, Grorce Lucas, Assoc. M., Albany, 
o. Re Minn. (Age 51.) Prof. and Head of Dept. of N.Y. (Elected Oct. 9, 1917.) (Age 50.) 
‘ K E Mining, also member of faculty of Graduate Stevenson, Ropert Gray, Sacramento, Calif. Bridge Engr. and Eastern Railroad Repre- 
ashing: School, School of Mines and Metallurgy, Univ. (Age 36.) Associate Engr., U. S. Geological sentative, Jennison-Wright Co., Toledo, Ohio; 
of Minnesota. Refers to F. Bass, J. Cowin, Survey. Refers to C. H. Birdseye, L. L. Vice-Pres., and Treas., The Standard Eng. 
A. S. Cutler, G. M. Garen, W. R. Goodwin, F. Bryan, W. R. Chenoweth, H. H. Hodgeson, Corporation, Contr. Engrs., Albany, N.Y: 
, Ohio Hutchinson, A. F. Johnson, O. M. Lelard, L. G. R. R. Monbeck, C. N. Mortenson, J. G. Staack. Pres., The Wertz Co., Cleveland, Ohio. Re- 
. Eng. Straub, W. H. Wheeler. fers to R. E. Dougherty, F. O. Dufour, D. A. 
L M THADANI, Nepuray MerHaram, Mahoba (U.P.) Keefe, G. A. Noren, G J. Ray, H. T. Welty, 
, Fi Peterson, James Epwarp, Batavia, Ill. (Age India. (Age 32.) Res. Engr., Great Indian E. W. Wendell. 
23.) Asst. Engr., Conservation Bureau, Re- Peninsula Ry. Refers to A. N. Khosla, K. 
search Laboratory, Portland Cement Associa- Singh. (Applies in accordance with Sec. 1, Dwyre, Burton Go.tprineo, Assoc. M., Santa Fe, 
m, Ala tion. Refers to J. G. Bennett, T. L. Condron, Art. I, of the By-Laws.) N. Mex. (Elected Junior Oct. 21, 1924; 
Cons H. F. Gonnerman Assoc. M. May 12, 1930.) (Age 35.) Asst. 
J. A Tuomas, Mervin Cray, Decatur, Ala. (Age 32.) State Highway Engr., New Mexico State High- 
B. Dun Puirrs, Rosert Rene, Zanesville, Ohio. Unit Chf., TVA, Eng. Service Div. Refers to way Dept.; also U.S. Mineral Surveyor, Dis- 
Age 29.) Associate Engr., U.S. Engr. Office. R. E. Frierson, H. J. Kelly, R. L. Moore, N. H. trict of New Mexico. Refers to G. F. Conroy, 
Refers to A. L. Alin, W. Gerig, G. Gilboy, L. C. Sayford, F. W. Truss, G. D. Whitmore, H. A. G. D. Macy, G. M. Neel, A. O. Peabody, L. C. 
d, NJ Hill, J. D. Justin, T. T. Knappen, E. M. Moore. Wiersema. Rockett. 
Home 
tefers to Pinkerton, RicHarpD Davip, Santa Ana, Calif. Tuompson, Georce Arron, Woodhaven, N.Y. Fenner, Joun Suerrop, Assoc. M., Beeville, 
(Age 21.) Instrumentman, Pacific Elec. Ry. (Age 34.) Designer, Engr., New York Termi- Tex. (Elected April 3, 1922.) (Age 51.) 
Co., Los Angeles, Calif. Refers to B. A. nal Dist., New York Central R.R. Co., New County Engr., Bee County, Tex. Refers to E 
age 32.) Etcheverry, S. T. Harding. York City. Refers to P. M. Corry, M. P. Arneson, T. W. Bailey, C. T. Bartlett, G. G 
etroleum Ketchum, J. E. Porter, Z. H. Sikes, W. F. Edwards, G. Gilchrist, A. P. Rollins, G. G. 
1o W. M Reacan, Copy Sytvasrer, Dallas, Tex. (Age Steffens. Wickline. 
3 Pratt, 47.) Refers to H. W. English, T. C. Forrest, 
Jr.,C. Manes, E. L. Myers, E. N. Noyes, W. J. Tuurino, Avotpns Cart, Ft. Peck, Mont. (Age Fioyp, Ricnarp Arcuisacp, Assoc. M., Santa 
Powell, R. %. Thomas. 30.) Jun. Engr., U. S. Engr. Dept., being Paula, Calif. (Elected March 15, 1926.) 
ige 40 Office Asst. to Asst. Chf. of Operation. Refers (Age 44.) Chf. Engr., ECW, U. S. Soil Con- 
sing a0 Ripves * Camonp, Arima, Trinidad, British to A. Boyd, E. F. Chandler, P. A. Harper, T. B. servation Service. Refers to T. J. Allen, R. S. 
a. Obio Wrst Ind ws. (Age 48.) Res. Engr., Trinidad Larkin, E. G. Plank, J. R. Thatcher. Carberry, W. H. Code, H. W. Jorgensen, E. C. 
+, J.8 Central Water Scheme, Trinidad Govt. and Kanters, C. W. Petit, R. R. Rowe. 
J. RB. Howard Humphreys & Sons. Refers to E. C. Tompxins, Francis Meape, Washington, D.C. 
Buck, H_C L. Humphreys, M. R. Keefe, H. V. (Age 27.) Gen. Supt., Chas. H. Tompkins Co. Jarvis, WALTER Monrog, Assoc. M., London, 
Spurr. (Applies in accordance with Sec. 1, Refers to J. B. Alexander, F. F. Gillen, C. W. Ky. (Elected Junior Aug. 31, 1925; Assoc. 
p.c Art. I, of the By-Laws.) Humphreys, H. H. Marsh, A. W. Parker, M., March 14, 1927.) (Age 40.) Dist. Super- 
niv., ® G. B. Strickler, H. C. Whitehurst, C. R. Whyte. visor, Div. of Projects and Planning, WPA. 





.on, Cartes ALatin, Jr., Centerport, N.Y. 

28.) Marine Draftsman, Navy Dept., 
prooklyn, N.Y. Refers to H. E. Breed, C. T. 
~chwarze, 


LLeTTe, Ropert Mereprirsa, Ames, lowa. 
. 29) Project Coordinator, Procurement 
e, National Park Service. Refers to F. A. 
usek, C. H. Currie, H. R. Green, C. A. 





Be 


Rissex, Jans VauLx, Lincoln, Nebr. (Age 25.) 
Structura Detailer and Designer, Lincoln 
Sea Wo Refers to M. I. Evinger, H. J. 

esner Mason, C. E. Mickey, A. L. Ogle. 


to E. D. Clement, F. H. Cothran, J. M. John- 
son, L. W. Pollard, J. E. Sirrine, J. E. Wil- 
loughby. 


Rors, Arraur Tueopore, Indiana, Pa. (Age 
25.) Jun. Agricultural Engr., U. S. Dept. of 
Agriculture, Soil Conservation Service. Refers 
to F. J. Hanrahan, E. D. Walker. 


Ryan, Writtam Jerome, Wharton, N.J. (Age 


Upron, Wittram Bayty, Jr., Sacramento, Calif, 
(Age 43.) Associate Topographical Engr., 
U.S. Geological Survey. Refers to C. H 


Staack. 


Wappett, Freperick CrRee_mMan, East Orange, 
N.J. (Age 60.) Superv. Engr., New Jersey 
State Local Control Survey. Refers to P 
Kissam, E Pendlebury, G. E. J. Pistor, C. E 
Smith, G. E. Tilt, C. E. Trout. 


Warts, Joserpa Henry, Coraopolis, Pa. (Age 
51.) With Board of Allegheny County 


Refers to C. W. Lovell, J. T. Madison, M. D. 
Ross, D. V. Terrell, E. N. Todd, J. S. Watkins. 


Kinc, Howarp Lanopon, Assoc. M., New York 

















2 Civit EnGitneerRinG for March 1936 Vo... 6, Nog 





ity Elected Junior April 17, 1917 Assoc Ebrhart, H. Fichin, A. Haring, C. T. Schwarze, Sewage-Treatment Plant Refers to F Go. 
M.. Nov. 9, 1920 Age 46 Chf. Engr., D. S. Trowbridge, S. F. Yasines Cunningham, W. Donaldson, C. A Emerson, 
Mason & Hanger Co Im Refers to C. S Jr., H K. Gatley E G Manahan, A R. 
Gleim, W. M. Griffin, M. I. Killmer, O. Sing Errinoer, Louts Josern, Jx., Jun., Skaneateles, O'Reilly, F. B. Shinn 
stad. R millie N.Y (Elected July sl, 1933.) Age 29 
Chf. Engr., Eastern Road Dept., International Prorrirr, Gorpon Harrison, Jun, Portland, 
Kou_er, Mervin Howarp, Assoc. M., Phila- Sait Co. Refers to G. A. Helmstetter, C. A Ore. (Elected Oct. 14, 1929.) (Age 29) 
deiphia, Pa Elected June 9, 1950.) Age Hogentogler, L. Mitchell, S. D. Sarason, J. R Special Agent, Engr. Grade, Div. of Investiga- 
4 Asst. Engr., Bureau of Eng., Surveys and raft tions, PWA. Refers to H. K. Boone, C. Dep 
Zoning Refers to T. Buckley, A. S. Craven, : : leth, Jr., G. W. Howson, J. R. Johnston, F. & 
A Z. Hoffman, J. H. Neeson, E. R. Schofield Granacuer, CHaries Wriiarp, Jun., Gallipolis, Trask, J. B. Warrack, J. W. Williams 
Ohio Elected Oct 14, 1929 Age 25.) 
Moroan, CHaries I waap, Assoc. M., Spring With Dravo Contr. Co as Field Engr., Galli- Sampson, RAPHAEL, Juo., San Francisco Calie 
feld, I Elected Feb. 10, 1930 Age 44.) polis Dam. Refers to G. H. Atwood, A. W. c “a - . . 
- : 1 + ean — eee (Elected Nov. 10, 1930.) (Age 30.) Associ- 
t Highway Engr Bureau of Bridges Dann, R. J. Fogg, C. B. Jansen, H. G. Payrow, . . . - 
. . . ate Bridge Designing Engr., San Francise. 
Refers to G. F. Burch, E. D. Dryfoose, H. I J. H. C. Sprague Oskiand Bay Bridge Ref . : 
>. ; ridge efers to C. E. Ap 
Eckles, ( i. Hathaway, E. Lieberman, L. | . ; screw, H. J. Brunnier, N. C. Rash. © Ee 
Philbrook, W. N. Schroeder, L. T. Wy Hazarp, Sruart Gray, Jun., Topeka, Kans . > ee mee The eee, b Seage, 
(Elected Dec. 3, 1928.) (Age 29.) Cons H. F. Topping, H. C. Wood, G. B. Woodruff, 
© Ol WriitramM | Assoc. M., Washington, Engr. (associated with R. A. Finney) Refers , ‘“ 
dD. Elected Oct. 12, 1925.) Age 40.) to E. Boyce, O. J. Eidmann, F. W. Epps, W. C SCHROEPFER, GEORGE Joun, Jun., Minneapolis, 
Materia resting Ener., National Bureau of McNown, J. Singleton, L. B. Smith, E. M Minn : (Elected Feb. 10, 1930.) (Age 29) 
sondesd Refers to H. Cross, M. L. Enger, Spencer Asst. Chf. Engr., Minneapolis-St. Paul Sag. 
C. C. Fishburn, D. E. Parsons, H. M. Wester Dist., on Minneapolis-St. Paul Sewage-Dis 
gaard. W. M. Wilson, C. A. Wright Hopart, Tuomas Firzuvon, Jun., Carrollton, posal Project Refers to F. Bass, W. N.C ’ 
Ala. (Elected July 16, 1928.) (Age 30.) A. S. Cutier, A. J. Duvall, H. M. Hill, © W. 
Werenur, Tuomas Jupson, Jr., Assoc. M., Nor Res. Engr Alabama State Highway Dept Kutz, A. F. Meyer, G. M. Shepard. 
folk, Va Elected Junior June 1, 1909; Refers to € A. Baughman, J. A. C. Callan, 
Assoc. M., Sept. 3, 1912 Age 49 Mer., W. H. Caruthers, L. Gottlieb, R. D. Jordan, Sow.es, LAWRENCE PINKERTON, Jun., Berkeley, 
Richmond Cedar Works and Dismal Swamp F. A. Salmon, Sr., J. BE. Willoughby Calif (Elected Oct 1, 1926.) (Age 33) 
R R.Co. Refersto F. H. Cothran, J. E. Craw Engr., Utah-Bechtel-Morrison-Kaiser Co, and 
ford. W. D. Faucette, W r. Howe, F. I Mason, Morers, Jun., Wood River, Ill. (Elected Frederickson & Watson Constr. Co., Contrs 
Nicholson, W. H. Taylor, 3d, W. P. Wiltse« Dec. 3. 1928.) (Age 33.) With Standard Oil for Taylor Park Dam, Almont, Colo. Refers 
Co Indiana Refers to N. Enger, W. C to A. H. Ayers, F. T. Crowe, R. EB. Davis, © 
FROM THE GRADE OF JUNIOR Huntington, F. E. Richart, V. W. Russell, W. Derleth, Jr., D. B. Gumensky, G. Havas, CG. 
R. Spencer, W. M. Wilson, W. R. Young Hyde, M. B. McGowan, Jr., J. Shaw, C W, 
CHANAN, SPENCER JENNINGS, Jun., Vicksburg, Sopp, N. Werner, J. P. Yates. 
Mi Elected No 15, 1926 Age 32.) NeTtiteron, Doveras Artuur, Jun, East . ' 
Associate Engr., U. S. Waterways Experiment Orange, N.J Elected Oct. 1, 1926.) Age STUNKARD, CiaRence Russet, Jun., Seattle, 
tation: also Consultant for U. S. Engr. Corps 32 Designer, Port of New York Authority Wash Elected Oct. 14, 1930.) (Age 92) 
it Large Refers to I P. Arneson, E. A Refers to O. H. Ammann, A. P. Andersen, A Engr., King County, Dist. No. 2, Wash. Re 
Dockstader, H. Kramer, G. H. Matthes, J. J Dana, C. W. Dunham, G. M. Rapp, R. F fers to T. H Carver, I. L. Collier, J. A. Fall- 
Richey, C. M. Spofford, L. White Schaefer, R. Smillie. green, R. H. Thomson, R. G. Tyler, R. B. Vas 
Horn. 
Cro Geok« Purcoire, Jun., Woodhaven, N.Y Noses, Herserr Eric, Jun, Bronx, N.Y 
Elected July 1, 1927.) Age 32 Com (Blected Oct. 14, 1929.) Age 31.) Valuation Wartow, Earnest Jupson, Jun., Washington, 
puter, Geophysica ervice, Inc., Cons. Geo Engr., North-Eastern Constr. Co., New York D.C. (Elected Jan. 13, 1930.) (Age 28) 
physicists, Dallas, Tex. Refers to B. F. Bie City. Refers to L. H. Davis, H. W. Ferris, Asst. Structural Engr, Procurement Diy. 
mann, A. Haring, J. J veser, C. T. Schwarze, J. K. Finch, C. S. Howell, O. M. Jones, W. J Treasury Dept., U.S. Govt. Refers to J. W. 
D. S. Trowbrids Krefeld, F. X. Scanlan Dunham, J. H. Eaton, R. J. Fogg, P. J. Hale, 
W. Kaufholz. 
Durer, Cuartes Et ‘ Je jun., New York Parker, Jacos Sras, Jr., Jun., Elizabeth, N.J 
City Blected Oct. 26, 1931.) Age 29 Elected Feb. 10, 1930.) 32 Res. The Board of Direction will consider the applice- 
eniom® Baer. New York State Dept. of Labor, Engr., Fuller & McClintock, New York City, tions in this list not less than thirty days after the 
Unification of Building Codes Refers to L. J on Rahway Valley Joint Meeting (N.J.) date of issue 
oe 














Men Available 


These items are from information furnished by the Engineering Societies Employment Service, with offices in Chicago, New York, and 
San Francisco. The service is available to all members of the contributing societies. A complete statement of the procedure, the location of 
offices, and the fee is to be found on page 87 of the 1935 Year Book of the Society. To expedite publication, notices should be sent direct to the 
Employment Service, 31 West 39th Street, New York, N.Y. Employers should address replies to the key number, care of the New York Office, 
unless the word Chicago or San Francisco follows the key number, when it should be sent to the office designated. 
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EXeEcurTIv! construction of sewers, investigations and Civ. ENcingeR; M. Am. Soc. C.E.; age 4l; 

reports, river hydraulics, and general munici- now available; civil engineering graduate, 

HypRavutic AND STRUCTURAI ENGINEER; pal engineering Available on short notice. Massachusetts Institute of Technology; 11 years 
Assoc. M. Am. Soc. C.I age 33; married; C 7884 experience as foreman, superintendent, construc 


tion engineer on sewers, tunnels, subways, harbor 


graduate 12 years experience on investigation, 
irveys, design, estimate construction, and ConsutTinc Enocrneer; M. Am. Soc. C.E.; work, earthwork, surveys; 3 years stadia; some 
maintenance of large and smal! hydro-electric Mem. A.1.E.E.; 60; single; graduate Stanford knowledge steam and refrigeration. D-4227. 
developments, domestic and foreign Desires University; 6 years superintendent and chief 
mnection with power company Available on engineer hydro-electric transmission and city MaNnacinc ENGIneeR; M. Am. Soc. CE, 
reasonable notice C-3752 distribution system; 30 years experience con- Pennsylvania state registration; over 20 years in 
sulting ao Among 7. - S. Depart- steel fabrication engineering, sales and field and 
PROMOTION AND CONSTRUCTION Assoc. M ment of the Interior, state of California, many swittans ; constructios 
Am. Soc. C.E New York state license; graduate municipalities, and corporations specializing in Se ee a oew 
of Rensselaer Polytechnic Institute; married; power and transmission systems, dams, and connection. C-5095. 
45; 13 years, construction foreman, industrial irrigation D-4229-358-A-1 San Francisco 
design, and feld engineer 12 years, fire-protec 
tion, trade extension, building-code and legisla Grapvuate Sanrrary ENGtneer; Assoc. M. JUNIOR 
tion expert, consultant and executive manager Am. Soc. C.E.; licensed professional engineer; 
Competent speaker versatile; good address; 10 years in design and construction of sewage Civm Enornerr; Jun. Am Soc. CB; 2244) 
seeks responsible position with New York head- treatment works and sewers; 1 year as super- single; C.E., Rensselaer Polytechnic Institute, 
quarters on difficult, productive work B-3727 intendent of construction; 2 years in manufactur- 1935; Sigma Xi; now temporarily employed by 
ing and promoting concrete pipe; 1 year in selling the New York Park Department (under WPA) 
Grapuate Santrary Enoineer; Jun. Am. Soc mechanical equipment for sewage treatment as transitman on park layout and building coa- 
Ge registered in Pennsylvania; 8 years ex- plant at present employed Desires connec- struction. Desires opportunity in any branch of 
perience in design and operation of sewage treat tion where all-around experience is essential civil engineering; prefers design or constructioa 


ment and water purification plants, design and 874 Location immaterial. D-4587 
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